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CIA Photo Accession No,:

1061489 24 step medium size eicctronic inalog
computer manufacturcd by Tientsis Electronic
Tastruments Plant,

1070631 New pulse transistorized ulirasnnic meters
to measure metal corrosion developed by
the Shanghai Shipping Transport Scleatific
Research Institute and manufuctured by the
Chung-yuan Electric Appliance Plant, 1965,

1071967 200,000 power electror misruscops.

1087583 Universal tool microscope instaii-d in
Precision Machinery Izboratory of Harbia
Industrial College, Photo shows an analysis
being made of errors in a pinio: peav.
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CIA Photo Accession No,

1087584

1087589

1105859

1105860

1105858

971015

1120164

1120165

1120166

1149046

1149047

1149048

1147635

1147636

1147638

[ RS Y]

Microscal sithrated to accommodate a mini-
mur of oo iorogram and a maximum of two
grams reooni. o manufactured by the Tien-jing

leatvomens Plan:, Shanghat.

B(:mm hovizonta fully-automatfc centrifugal
scyarator manufactured by the Fan-yung Machinery
and Equipment Piant, Kuang-chou. This separa-
tor, which is vital to the ojeration of
nitrogencus fertilizer plants, f{s capsble of
preducing 4-5 tons of nitrogenous fertilizer

po: hourt ,

Ch cking on sedimentation condition of alumi-
nwun alloy threugh an electron microscope with
magnification power of 00,000 at the Harbin
Ir“ustrial University. This microscope was
built jointly by this university and the
Sh.nghal Optical Instriment Plant.

Exjeriment in the Autcmation Section, China ‘ KL
University of Science and Technology, S
Pei-ching. e

Experiment in the Electrical Engineering Lab,,
Ching~hua University, Pei-ching.

High voltage electric laboratory of the
Central China Industrisi College, Wu-han, »

Va:uum-type electron bombardment firnace
matufactured by Chiln-chou Electric Furnace
Plant. PFurnace is capable of smelting diffi-
cult-to-meit metals, 1976,

Microscope for fngpecting high precicion
measuring instruments ma~ufactured by Chin-
chou Optical Machinery Plant., 1946,

Testing radio sets at the Hsin-sheng

Preciston Instrument Plant, Chin-ch 1966.

In-pecting Mei-to model 2BA H-transistor
railo at the Shang-hal Padio Equipmeat
Plant No. 3.

Packaglng television scts at the Tier-ching
Raiio Plant 712,

Industrial television installed at the chuck
ro ling mill of An-shan Iron ard Stcel Plant.
1964,

Electronic automatic voltmeter man.factured
by che Shang-hai Geological Instrument Plant.
Measures differeaces in potential ~f DC meters
used in geologleal studies, 1566,

Stune density meter manufactured by Pei-chiag
Geological Instrument Factory. Measures the
humidity, and density of rocks whic: do not
dissolve in watec. 1966,

Bal C3 crystzllotd ocscillation sonverter
used in the study of sca-floor earthquakes

and prospecting. <onverter changes oscillatory
movement into elactric energy. e
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1147639 Farthquale oscillation converter. Converts
mov 34 of earth's surface into electricigy
by mean#if radio actZsity and refraction,

1147642 ] o Instrument used to measure absolute age of

granite in Department of Geology, Nan-ching
University. 1966,

1145599 Precision scalss with minimum sensitivity of
1 millionth gram snd maximum sensitivity of
2 grams manufactured by the Shang-hai Scales
Instrument Plant, 1966,

1145600 WT 2B precision scales with maximum capacity
of 20 grams, minimum reading value of 0.01 mg.
manufactured by the Pef-ching Optical Instrue~
ment Plant., 1966,

1145601 ’ Model GT 2A precision scale with maximum
# scale load of 200 gram, minimum reading value
of 0.1 mg. manufactured by the Pei-ching
Optical Instrument Plant.

1158073 T4125Z optical jig boring machine manufactured
by Chekiang University shown at China Export
# Machines and Instruments show in Hong Kong.

Tolerance of 0.004mn approaches the internation-
al standard.

1158074 - High precision gear grinder test manufactured
‘ by the Shang-hai Chi-chuang Machine Tool
Plant. Capable of grinding gears up to the
1.6m diameter. 1966, N
1147334 Electron bombardment furnace produced by the

Shang-hai Electron Furnace Plant. Furnace
is used for refining high fusion rare metals
such as tungsten and molybdenum of high
purity rate.
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" Oneeten xillioath of coe Guem

Reoently Chins has been aohieving considerebils M
precision soales, vhich are thus far sanufactured LK W
of the world. The most noteworthy one among them is the .
ssallequantity heat scales, vhose production, in small nuabers, vas bogl

" thie yesr at the Shenyang City Glass Laboratory. It is 4 super~precision

balance which has & minimum sensitivity of one=ten nillicnth of one gram.
Test production of thesa soales was achieved by the Meal labomatory oi
the Chinese Aoademy of Science, and the Shenyang City Glasi bemma thoir

manufacture.
In a scientific laborstory test, the variation of mass must be observed

often under the oondition of vacuum and/or of high heat. Such variation

18 extremely small and is difficult to memsure without the help of & highly

:lsborate balance. The precision small-quantity scalea hitherto produced
by China had had a minimum sensitivity of one-millionth of one sran.
Although this balance was so elaborate as to waigh even & piece of cotton
fiber or an ink spot on a piece of paper, it was unadble to meat neces-
sities adequately.

The amsllest weight used for the nevly-produced quarts small-quantity
heat balance, which has & minimum sensitivity of one~-ten milliouth of ons
gram, weighe 0.01 mg. and 38 finer than human down; and durinz ihe opere~
tion it oould be blown away unless the operator stops his breath. This
balance is composed of three parts, namely, vecuum, heat, ani bulance.
fhe parts of the balance are set im the vacuum system, ave resistent to
high temperature and corrosion, and are made of qusriz Jlase which has 8
very smnll factor of expansion. The balance can msasure meial or high
temperature test material vhich is heated to 1,000 degrees centijrale,
and the sensitivity and accuracy of the balance are nct at all uffected
even by carbondicxide or stesam.

One-millionth of one Gram Precision Scalos
Produced by the Peking Optiocsl Instrument Manufaciory

Although the above points out an epochmaking achievement ia the
recent meter industry in China, the precision anall-quontity scales with
pinimum sensitivity of one-willionth of one gram are proiirced at tue
Peking Optical Instrumeant Manufactory and the Shanghai Scules Maaufactory.
According to the Jenmin Chipao of January 24, 1966, the Peking Optical
Instrument Menufaotory succeeded prior to this soring (Jaruury ~C the lunar
calendar) [eio) in the test production of high-precision salunce which hos
a maximum weighing capzcity of 20 srams. According to tr reu oty the
production of this nisn-precision bl C 4t mm. o wew wousidle
only after the ideological strurzle .. ... TR S ;

B

burden of revoluticn anl! achieve a hizh te.o.oio ol owt
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year prior to this, the Naticnal Meter Buresu requested this factory to
Present a test product of a super high-precision scales. Thon thore were
& variety of opinions: eome supported the request; some wor: shepiical
about its 8u00ess) others argued that such a high~precision baliwice was
Produced only in a few countries of the world and tnat their factery was
not equippad with the necessary means to produce such scales; ani siill
others maintained that the precision scales hitherto producei in Cniape
reached barely the third-class standard, and a high technolo rical staniard
should be achieved step by step; hence saconi- snd the fira~cl.ra test
produocts should precede the super-class tust product. Howeve:, it i3 saild
that meanwihile a movement to study the thoucht of Muo Tuoetrs was launchel
and the spirit to overcome difficulties to produce this sunci-cluss PYs=
oision balance was generated. Thus the iey enzineors bo ;i i roview wae
up-to~date experiences of the test prciuction of pracision cualil ’
8cales; and by making the best use of the valuable resullc of cipnriepco N
they finally --coeeded in designing a tlucprint for the p! Cmeccieio
balance. The craftsmen are reported to have succeedad if .oy

trials 'n the test producticn of all the AGO-odd parts ace e

hiziepr fnonadace dn ‘vproximately half a year.

One-milliont! { one Gram Scsles Producel by tho
Shanghui Scal. . Manufactory

Aocording to a telegram dispatchod 5y the New China [Newa] Agency
from Shanghsi on October 17, 1965, the Shanghai Scales Manufactory also
Sucoeeded in producing a precision emall-quantity balance which hus a
minimum senaitivity of one-miliionth of one gran and a maximvm weighing
capaoity of 2 grams.,

The weight used for this precision suall-quantity scalee i3 smaller
than a grain of white confesticners! sugar crystal and can be blown away
even by a single onreless breath. The bulance has a very ksen sensitivity,
end when it is approached by & hand, it is abls to sense even so slight
& variation of weight as is caused by the body temperature of nan. Con-
sequently, the balence is kopt in a controlled~temperature room with &
separator attached outside. Both the materials to be weighsed wnd the
weights to be used are carried in through two "windowa" by the revolving
pan of the soales. The windows are always closed and the switch is con-
trolled completely from the outside. This precision balance ia used by
& national mater certification authority for th¢ measurement of standard
weight; apart from this, it ie necessary for the laburatories and test
rooms of scieniific research organizations, universities, and professional
schools when they measure the mass of & matter,

The Shanghai Scales Manufactory which produced this balance also
manufactured in 1960 & ezall-quantity balance wiich W43 oapable of weighing
one-two hundred thouear:th of one gram, Subsequently, in early 1963, it
received a mission fo: st production of one-millionth of one gram pre~
cision small-quantity ..lance ang suoceeded in its test production in late
1964. Acoording to tne above-mentioned source, in foreign countries, copper

- . ) 0
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and alusinium are uséd for the beam of & precision balance, dut the engine
eers of the faotory have male the beam using a more {208 ateczal. Thir
material is said to bde relativaly light and to have a high degrve of meche
antoal proof, and the sffect of heat upon this materisl to be rulatively
emall. The manufacture has & marzin of error of about one gradustion (one~
aillionth of one gram), end this index is a considerably sdvancud one even
by international standards,

In the oourse of the test produotion, both the engineers and the workers
made great efforts to overvome the difficulties essocisted with revisional
test. The teat, of course, must be oconductad in a controlled-temparsture
room, whose tempersture must be fairly hi'h. Sines thers was no tomperature=
ocontyol facility in the factory, they built a simple cuch facility through
their own efforta. As a result of their experiments, they also diecovered
& oomprehenaive method of testing a precision small-quantity poales, and
thus prepared the necessary condition for the formal production of this
manufacture henceforth.

Shanghai lLinung Scsles Manufaotory and thenyang
Teko Scales Manufactory

Agong other factories vhich have been promoting the production of high
precision soales are Shanghai Linung Sesles Manufactory and Shenyang Teko
Soales Manufactory.

Early last year the Shanghsi Linunz Soales Manufaotory nanufoactured
three kinds of high precision standard scales with a large weighing capacity,
each having a load capacity of } kg, 5 ki, and 20 ke. These stanlard scales
are the precision gauges neceseary for the mining iniustry, scientific
research organigations, and the laboratories of universities and profes=-
sional schools; their respeotive gradusiion units are 0.5 my, 2.5 o2, and
10 mg; and each of them has the precision of one~two millionth of its full
scale. Por example, when & 1 kg materinl is weighed by the 1 kg scales,
even the additional weight of 1.6 cm-ling hair is immediately indicate!® on
the acales.

It ia the Teko Scales Manufactory of the Shenyans City which succesded
in producing China's first second-class 5 kg balunce and first-claes 1 kg
balance, having been enlightened by Shanghai Linung Scales Manufactory
which is a sister factory of the former. Although the Shenyang fsctory is
one of the factories in China which sturted to prouduce scales relatively
eurly, it could, until 1965, produce only fifth-claes scalec of cowpars-
tively low accuracy. Hence early last yesr, on the ocoasicn of reviewing
the performance of the factory, various questiong were raised ani answors
weore souxht on iis inability %o produce hish-precision scales above the
fourth class.

Traditionally, the scales producel by this factory wers an imitution
of foreign products; and bacause of their complicitad structure, much
moterial wag wasted and not only was the cost of production high, dut also
the quality of the products was relatively inferior. Within the las’ fow
yezrs, the factory carriel out & number of itprovemonte, yet wup unable
o aunleve woet o ffcant Coreonkihroush.  Soma reapla thousht that it was no

.0y euly 1%, 1056
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mistake to imitate foreigners because the latter had several decaies of
experience. in sosles production; whereas they themselves were still young,
inexperienced, and lacked in oxpertise and suitable fecilities. Against
such spiritual state, however, the faotory pranch of the Chinese Communist
Party organized the employees of the faotory 8o that they should learn the
relevant writings of Chairman Mso; and thus by liberating their thougzhts
and elevating their recognition, it succeeded in produoing, with a single
leap a fourth-class 5 kg balance. Then some leading members of its
management who were satisfied at this result, took a strong pride in their
achievement.

Baefore long, however, a group of the "union of the three" —- the
leading members of management headed by the vice chief of the fastory,
Chang Chung-Fu, technicians, and laborers — visited Shanghai Linung
Socales Manufactory, which had been a long-time compatitor of the Snenyang
Teko Scales Manufaotory, for an observational study. Thay were very Bur=
piiced at learning that the Shenghai factory was producing third-claus
5 kg soales. Upon returning to their factory, they rallied all their viger
in order to produce second and firat-class acales 1y leapingz over the bare
riers of producing third-class scales, and commencad the enrineerins ani
test-production activities for second~class 5 kg and first-clazs 1 k
ecales, organiszing a small team of the "union of tne three" for the test
production of new manufactures. Owing to the herise ambition of tne
employeea to overtake and bypaas the advanced plants and to their oY2mr

_understanding of the significance of catching up at a bounl even the seem=
ingly insolvable problems confronted in the ocourse of engineering an: test
production were smoothly solved and the two kinds of high-precision acales,
which until then China had never been able to produce, and which werc
urgently needed for soientific research orcanizations end the departrent
of waights and measures, were produced in only three monthe.

Vo, T, July 1%, 1166
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A precia‘ n & allequantity balance msnufaotured by the Shangshal Scales
Instruwent Manui_: »ry with & minimum sensitivity of cne-millionth of a
gran and a maximum load capacity of two ;rany.
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Precision balunce, Model WT2B manufactursd Dy the Peking ptical
Inatrument Manufactory. It has 8 peximu sunrle capuci by of 0 rams, KOS

a pinimun reeding value of 0.01 mg.
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Precision balance, Modei GT2A produced Ly the Peking Optica. lustrume .t
Manufactory. It has a maximum scale load of 200 g. sni a minimum reulins
value of 0.1 mg.

, July 1%, 1966
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~TTWA'S PROSPECTING TECHNOLOGY AND FACILITIES

Source: Chugoliiu San Shashin Tsushin (Photos and Features on Chinese
Industry), published by the Asia News Service, Tokyo, No. 71, 1 July
1966, pages 1-6,

Advances in Aerial Surveying -

It is well known that China is a country of vast size, varied
geography anc topography, and a complex varisty of minerals and geo-
- logical conditions. Since the liberation, geological investization
has continued on a large scale, and prospecting methods and technique.
based on geophysics and geochemistry have now been generally adopted.
Systematic aerial magnetic measurements have been carried out over the
entire rountry in order to obtain basic geophysical data,

Significant aerial prospecting activity began in 1953 and al-
ready measurements have been made of five million square kilometers,
or almost half the area of China. Although China was reputedly poor in
petroleun, with the discovery of the Ta-ch'ing oil fields through aerial
prospecting methods, China became self-sufficient at one swoop. Since
aerial prospecting is done with magnetic measurements, iadioactivity
measurements and other geophysical exploration methods {irom aireraft,
underground ores are prospected for with very sensitive neasuring instru-
ments., Compared to ground prospecting, aerial prospecting has many ad-
vantages, and it goes without saying that cerial prospecting has demon-
strated great effectiveness in mountainous { dezort areas vhere cround
prosvecting is btent with difficultiss., Cor ! ing the small expenss,
the efficiency of aerial prospectin: is very hiph, ard recuires littie
time, That is because it 1s possibie to ascertain easily the ors Hise
tribution cver a broad area and provide an over-all basis for planned
exploitation, The amount of measurement work done in one year by one
aircraft is equivalent to the total of that of thirty ground measure-
ment teams,
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After the %:ho Second Five-Year Flan ip 1958, because
of the rise in national on the ore resources, Chins's serial ,
prospeoting strength has been expanded, On the evidence ol woveral yesrs
reagrds, the tochnological level has also, rise quite a bit., In order to
rapddly discover underground ores, serial sesiuresent personnel are di-
vided in two groups, one ir the air and ore on the ground, Whem the ex-
pected gituation i= disoovered by aerial measurements, it is ismediately
investigated by grownd personnel, and if the results are favorable, geo-
Jogical studies are made, Under this method, it often takes no more than
& few months from the beginning of aerial measurements until boring, and
in the case of one large iron ore deposit, it is sald to have tuken no
more than two months from the start of aerial measurewent to the ascer-
taining of its value,

The groatest problem in aerial exploration is the gulding of the
aircraft's flight, but even here remarkable progress has boen made in
these few years. At first, the method of setting up markers on tha ground
was used. This meant laying out a straight line on the ground by theo-
dolite and putting up a large flag marker every kilometer, Since mea-
surements are fast in aerial exploration, it was necessary for the peo-
ple and cars which set up the signals to do so before the flight, which
meant a loss of manpower and time. It is obvious that this nethod would
not adequately answer the needs as aerial exploration came %o be used
more and more. For several years radio-fix and derivational apparatus
were tested and are now in actual use. The machine could find its owm
position accurately based on radio signals received over sny area and
adjust the course. By using this new technique, measurement results
and geographical location were more accurately related. The labcrious
work of the ground crews was eliminated, and more rapid measurement wes
made possible.

Construction of Latest Magmetometer

' th the development of geological research activity, a more ac-
curate measuring device was required for prospecting--particwlarly for
aerial magnetic exploration--and China had great success rere alzo. The
youn~ professors of Changchun Geogoglical Science Acadeny's Physical
Prosy ~ting Devices Laboratory had r:peated successes from 1958 tc the
present with aerial core-driven magnetometers, semi-conducting core-
driven magnetormeters, and pump majnetoneters in research ard tests. The
first two magnctometers are already in production, and the fact that
tnescdevices aave appeared is very n.icworthy in that it juts an ond to
the backward situation in China, whe-e, up to now, hijh-uccaracy magne-
tometers uerc imported from abroad.

The professors and students of the Chanmchun Acadery e Gealory
Tepartment ¢f Physieal Prospectin- ' ~roverad that cover area ¢f Than
are mameticallr unalt ! ke

TASTLLOre e, s Loy

¢l omagnete.stars in 1064, Ay v .
mateors dirmest from abroad wero el a0 T Lo
from the Sovi-t Union was cut off «w'on relatlong worsenad,
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Many difficulties were encountered in trial marufacturer but in
the spirit of working out one's problems by one's own power, these were
overcome, In the study of the aerial core.driven magnetometer, the re..
cording device, which is the point of this moasuring instrument, consists
of either conduction-typewriter types or punched-cad types in those used
abroad, but as many deficiencies are found in the conduction-typewriter
tyre, an electric numeral substitution recorder was designed. The pro-
blem of auiomation was resolved, and after a year's e’forts, success
was obtained with the core-driven magnetometer and the semi-conducor
core-driven magnetomoter,

Qvcsireh and trial manufacture of the pump magnetoreter was an
even wore imporiint tn':, Thess moasurement devices are made in several
countries abrcad, but  chnieal data were unavailable, They had had
no contact with pump technology. 02 the detection head o7 this meter
there are four large points, three of which were designed and manu-
factured by the Chinese themselves, By dint o great effort and study
and after more than one thousand experiments 4in fifty odd days, they
finally succeeded in making the fourth part--ar infra.rod polarizer,
This trial manufacture and research wers Successfully completed with
four months of the first plan due to their efforts,

The Physical Prospecting Instruments Trairing and Research Come
mittee obtained a pgreat deal of assistance from everywhere in tho s .udy
and trial manufacture of this meter, More than forty researsh oreiniza.
tions, schools and factories worked for the birth of this meler,  Yithin
the school the abilities of a large variety of prefessors and student
teams were called upon,

1ametemetar, and based
the parts and the general design of the netex,
various methods were sought out., After the successful comnletion of
the general design, the various concrete problems in part: and parts
manufacturing were gradually resolved by means of r i
In the desigm o typves were proposcd
after an analy g devices of physical prespecting
instruments and medical instruments, lhen comparative studies were
made on these seven Plans, there were a nunbar of developnents arg the
.electric recording ~m.thod emerged, signifying a breakthrough in tech.
nological obstacle 3 meter design,
In the cov . of the research and testing, the Physical Pros-
Training and Research Cormittee fostercd the deve.
of men of tatent, At first there was a scientific grour com-
posed of five young professors in the Committee vhich was weak, with an
average age of less than tuwenty-four, but now the humber of professe-g
on the Committee is sixteen, all of whom have attalned a ~ommand of
UHF, high vacuum, infrared and punp techmiques and acquirnd quite nome
pl.ete experience in the construction of magmetometers,

Research on Progpecting and Geolorical Facilities

Adove 4s an example of the development of the latest measuring

-3
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oting, but the latest of fartlitien
investigation wust ude tho double-

By the pieitsific Instrument Factory. This infrared spece

toneter is an extremely high precision meter applying the prin-
ciples of optics, precision mechanics, and electronie engineering, and
which uses the Anfrared absorptivity of the material to determine the
composition and nature of a substance, wmeasure its purity, and make a
qualitative and quantitative analysis of its elesents and compownds.
This method of analysis is very fast compared to usual chemical analysis
methods, is very sensitive, and has the strong point of allowing analysis
to be conducted when the sample is very small and without breaking the
external form of the sample. Thus it has broad applications in indus-
trial and scientifie research fields--in petroleum, synthetic rubber
and textiles, prospecting, pharmacentics, etc. The Pekin? Scientific
Instrument Factory, under poor technical conditions and witk rough
facilities, c2ried on the success of the scientific research of related
units of the Academy of Sciences of Cnina, and with the assistance of
more than ten factories it went on to manufacture special facilities
and instruments, and subsequently suceeded in trial-manufacture of a
spectrophotometer in only a little over four months' time.

Furthermore, the Nanking Barth [leasurement Instrument Factory
is mass-producing carth measuring instruments, which are important and
necessary not only in geological e:mloration, but also in seil improve-
ment, water-conservancy constructiocs, etc. At present, the number of
earth measurement devices supplied by the Nankin; Earth !lleasurement
Instruments Factory number more than forty, and these can produce re-
liable data on soil, temperature, humidity, viscosity perictration and
saturation power, etc. The soil hardness meter recently successfuily
tested by this factory is simple in construction, small in size anu
only 6,3 kg in total weight. This meter is capable of automailic re-
cording and is designed for multiple peint recording. ‘hen using it,
by turning the meter handle, a metal drill is put 200 mm inte the eartn
and the data on soil hardness are automatically recorded on recurding
paper. Eighty hardness coeffic.ents can be recorded before changin’
the paper.

Studies on the Geologizal Age of Gianite in South China

Even on the basis of the above fragmentary reports, it can be
seer, that in the decade or so since the liberation prosnoating techna-
logy has made great strides forward ir “hinn, 7 “ast reat dise
ooV : ) T i
2GVELCT L
tave been made in research by profoocor
versity's Department of Granite ‘oology on “ha
granite in the South China arca.
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the total area. Over the past forty years this granite has generally
come to be regarded as having been formed in the geological arc called
the Yen-shan period, more than one hundred million years ago. With the
large-scale advances of measurement and genoral geolo;ical investigations
since the liberation, the following problems bave been frequantly en-
countered, In sme granite there is oro and in some rranite, there

is none; in some granite tiiere is one kind of ore and in other rranite,
there is another kind of ore., If all the granite was formed in the

same period, why are these differences rroduced?

The professors and students of the Department of Ccology of ianidn:
University did not blindly accept the conclusions of their predecessors,
but on a basis of respect for the results of tieir predecessors' studies
they began field investigations and initiated research on the rroblem
of why theory and evidence were somewhat contradictory. In the 1all of
1957 Professor Hsu K'o-ch'in (1776 0 0530} Department of Geology
led 3 number of students in discovering granite from the Caledonian
period, approximately 200 million years earlier than the Yen-st n perioi,
with exact proof from geological boring in southern Kiangal Province,
They attached very great significance to this discovery and they decidea
to take up the topic very seriously and continue their research in depth.
After 1958 the mmber of individuals participating in the rosearch was
more than eighty professors from six training and research comritiees
and more than one hundred advanced students. They made comprehensive
studies of the granite of the South China area frem the fields of local
geology, structweal geology, petrology, mineralogy, geochemistry, ore
deposits and isotope geology.

Over a period of eight years they have made geological measure-
ments of an area of approximately 50,000 square kilometers where granite
is concentrated, and have observed mors than two hundréd granite bodies,
studied them, and collected several tens of tons of granite und ore
samples. In the laboratory they have performed a largc number of analy-
ses, evaluations and experiments. Chromat-graphy was carsied out more
than eight thousand times for a large numt . of the granite sampics col-
iected, and more than six thousand thin sectiums of granite were svalua-
ted. Furthermore, for a large number of rock specimens, varicv procise
analysis and determdnation of absolute age, From a large quantits of
scientific data a deries of important principles were found,

The professors and students arrived at the followin; conclusions
through repeated study and investigation of evidence ovor a peried of
eight years, The granite of the South China rezion is not of 2 single
age but beiongs to fowr geological periods. These four periuds are:

Hsush-teng ca, 600-800 million years apge

Caledonian ca. 380480 million years ago

Indonesian ca, 180-230 million years ago

Yen-shan 90-230 million years ago
It is also clear that within the same period some granite is earlier
and some later.

Rough relationehips ware found botwsen the granite of each era
-and the ore deposits therein, For exsuple, goid ove is associated
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ohiefd; ﬁ.h‘. Indonesian and Yen-shan peric.s, while tungston is ro-

- 3y with ‘the u&mm Caledondan er ‘s, sl tin is sssociated

lated with gremite of the Yen-shan ers, some pa.ticularly with the late
Yon-shon period, ) o,
Fartt-ymore, referring to material related to the sre of produc-
tion, Uis reguiamity of geograriical distribution of granite in dif-
ferent 3s relsted with looal geography. According o this

» 1% bestme possible to predict what, types or ore should be
found in smy given locality, and comparatively sffective prospecting
was carried out in certain areas in connection with other geological
conditions, Thus & great deal of the hit.and-miss factor in mining
exploration has been eliminated,

Furthermore, based on the characteristics of history and local
geology of grandte formation in the south China area, & new concept of .
the nature of the land structure of the South China area smerged, and B
elementary investigation has been carried out on theoretical problems R
of the relationship of geological structure and the formation of dif-
ferent types of ores granites. This is thought to be something which
will provide still more advantages in the development of geological .
theory and guidance of prospacting artivity. &

Photo Captions

1. *w‘ stigation Team from the Soil Research Institute of the
Chinese 'of Sciences making a study of loess hills which runs through .,
the southern part of Cheklang Province. (() A 1147¢5v) S

2, Electronic automatic voltmeter produced by the Shanghai Geologi-
cal Instrument Factory. Measures differences in potential in geological
studies in the DC meters. (¢ A (147( 7))

3. Stone density meter, produced at Peking Geological Inst:rument
Factory. leasures the humidity and density of rocks which do not )
dissolve in water. Used in geological research and mining laboratories.(Cis :iv76#)

4, (Above) Chinese-made, BaT:Cq crystalloid oscillation couverter.
A device for changing oscillatory movement into electric snergr, wui=d ;
for sea-fleor earthquakes and prespecting. (<A 11w ¢ <,

{8 .>*) ‘hinese-made earthquake oscillation converter. Used in
earthyuanes o i prospecting by means of ruadicactivity and reflricticn,

it converts movements of the earth's surface into electrici«y, S
e

5 Profescors and students of the Devartment of “eolosy, Wi
Uriaversity, have divided the fermation of '
TR o four nepriods and elarified + -
ean:, nerivd and the winera’

4 *hourht thut -
poiliion to ran!

FEEN . +




great sigmifiocance for prospecting oonstruction. The photo shows mem-
bers of the Department of Geology at Nanking University who are studying
granite. (/A )424%9)

6. Samples of South China granits shown to belong to four geologi-
cal ages. The two on the extreme left are of the Hsueh-feng period
(600-800 rd1lion years ago), the second two from the left are from the
Caledonian period {380-480 million years ago), the third two from the
left are of the Indonesian period (180-230 million years ago); and the
two on the extreme right are of the Yen-shan period (90-180 million
years ago). (C(A jr41eui)

7e Measuring the absolute age of granite at Manking University's
Department of Geology. ((/A 197641
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TELEVISIONS AND TRANSISTOR RADIOS IN CHINA

Source: Sh Shashin Tsushin (Photos and Features on
Orinens T e 1966, p 1-7

jsm—

e < et v

Television Broadcasting in China
It was eight yearse ago, 1958, that television broad-
casting was begun in China. In May of that year, the Peiping
Television Station started experimental dbroadcasting, and
launched a program of regular broadcasting from the second of
September the same year. All the television facilities at
the time were domestic products, which were completed within
a short time of one year from design tc the final production
and broadcasting period. Shouts of Joy were heard everywhere,
when the image first appeared on thc domestic TV screen with
the Peiping mark. In the period of eight years since then,
fourteen television stations have begun operating threughout
China, broadcasting their own independent programs, The Pel-
ping and Tientsin stations mutually exchange and relay each g
other's broadcasts, and the TV stations in other cities supple- @S
é
X
¥
&,

ment thelr programs with television programs seont f£rom the
Peliping television station.

subsidized by the government, and no fees are colio ted lrom

the audience. The reascning behind this 1s that te.ovislon

broadcasting in China 1s strictly a means of furthe ins the

education of the people for the purpose of social’st revoiue i
tion and soclalist construciton. vontequently, edu-utlonal o
activities through the televisicn medium are most a e,

which presents quite a contras. te Lh ante ralnment-ot-lentod

televislon broadcasting *n Jupun.
For instance, the Pelping Teiov' :f.n St oion veraten
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on two channels, one §f which 1s devoted to the administration
of a "telayision uniy

Wrsity" and its affiliated middle school,
pwwl®is devoted to general p ! .
L College (a so-called correspondence collége
! gion 1s given by television broadcast; -
|ping Telavision Station) was established in 1960,
Aepartments--mathematics, physics, chemistry,
$ah=- _offers 29 courses. This spring, the &
ents of the Peiping Television College was 8,283,
and the number of auditors was 7,849 students., In a period A
of a little more than five years, more than 36,000 students
have completed at least one course, and the muamber of graduates
from the regular curricula is 4,845 students. Por the purpase
of advancing intellectual levels and teaching science and
technology to the workers, the television college's affiliated
middle school was established two years ago. This middle
school offers three courses--language (Chinese), drawing, 4nd
mathematics--and has a student body of 3,852 students. ﬁpon
graduation from the affiliated middle school, the student can
immediately enroll at the TV College.

The broadcasts of the TV College begin at 6:10 ir the
morning and last until 8:20 in the evening, and the time de-
voted to educationsl dbroadcasting exceeds &0 hours per week.
The instruction at this television school consists of three
forms of teashing-—-TV Fyction, correspondence instruction,
and personal instruction.::Any worker with the equivalent of
a high achool education who passes the entrance examination
can enroll at the TV College. Final examinations are adminis-
tered at prescribed locations, and certificates of graduation
and credentials for course completion are issued. Ther. are
some 1,000 places in the municipal and suburban areas of Pel-
ping, where one may attend the TV aschool. These places are
not only equipped with staff members who guide individual
studies, but also with a amall laboratory where experiments
in the field of physiocs and other sciences can be performed. .
At many plants and people's communes, there are TV classrooms ®
specifically for the students of the TV College to study and
prepare for examinations. The students are permitted to de-
vote part of their working hours to their studies.

As an example we note that in the city of Wuhsi in
Kiangsu Province, although there is no television broadcasting
station, an amateur TV college was established in 1961. This
college is run by relaying the broadcasts of the Shanghai Te-
levision Station by using the o0ld shrine on the top of the
mountain as a relay station. They are now experimenting with
heterodyne relay broadcasts of an unsophisticated type. In
the course of five years since its establishment, there have
been some 330 students at the Wuhsli amateur TV college who
have completed on course or another, and have produced a f'imt
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graduating class of. 39 students..

Speaking of gomul programming, on the other hand, the
Peiping Television Station operates six days a week, and the
broadcasting time is about 3 hours a day. It highlights a
difference in orientation between Chinese television broadcast-
ing and the Japanese, in which several stations are simultane-
ously broadcasting from early morning until late evening. For
such occasions as holidays, summer and winter vacations from
school, special programs are added to the regular ones for the
general audience and the young people. The general programming
consists of three classes of programs--the news and reports,
social education programs, and programs dealing with the arts,
of which the arts programming constitutes more than half.

The Peiping Television Station is equilpped with three
studios, two domestic televisilon relay statlions, axi atelevi-
sion theatre with a seating capacity of one thousand. The
largest studio, with a size of 600 square meters, often broad-
casts the TV drama series performed by the televlsion drama
group, the performances of orchestras, cheruses, folk music
groups, and folk art groups as well as broadcasting the per-
formances of well known actors or actresses, drama groups,
bands, and presenting concerts and circuses from other areas
as well as Peiping. They also do stage relay, and the per-
formances of visiting foreign drama groups and music groups
appear on Pelping television.

It appears that in every country, children are a most
enthusiastic and ardent audience of television. In China the
utmost efforts have been made to produce programs that wiil
foster in children such attitudes as the spirit of serving
the people, loving labor, respecting the workers, and thc
attitude of valuing and loving science and alsc carlng for the
group. In devising such programs, care has been maude to in-
corporate the characteristics of children. In Chincoe tole-
vision broadcasts, no programs are allowed that may foster or
instill in children a sense of fear, the notlon of murder, or
a sense of corrupt morality. Programs are usually over by
1" o'clock in the evening, thus eliminating the concern und
fecs of the parents that their children's health might be
impaired or that their children will be deprlved of time for
studying and preparing school lessons.

Phenomenal Expanslion of TV Sales

In comparison to the nhistory of TV broadcasting in Ja-
pan, where every household”is now eculpped with at least one
TV set, the present situaticn of TV hrondcastlng in China pre-
sents a notliceable contract ' rogrien varliety and
quallity and also the distri: . BV Lowever y
18 unmistakable that TV sets are U o) 1ooldis atonoibeley
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throughout the country. Even though national statistics ure
lacking, in the case of Shanghai, the sale of TV sets has con-
tinued to rise. The total sale of TV sets in 1964 wan twice
as much as that of 1963. The total sale of TV sets in the
Shanghai suburbs in 1965 was twlce as much as that of 1964,
TV sets are being produced in Shanghal and Tientsin, and the
first domestic TV sets appeared on the market in Shanghal in
October 1960. In the short period of several years since,
the quality of TV production has become stable and has im-
proved, showing an expansion in terms of production quantity
and variety, with a consequent reduction in sale price.

Against this background of TV popularization, the com-
pletion of the TV tower and official commencement of broad-
casting at Yueh-hsiu-shan in the city of Canton in Kwangtung
Province deserve special note., This 1s a sclf-reliant TV
tower with a height of 200 meters, the design of which is rich
in national characteristics., The tower pillars are of trian-
gular shape consisting of circular rods, with an octagonal
top and the tower base 1s of a diameter of 50 meters. There
are two larg. observation platforms installed, and the tower
is also equipped with an elevator.

In this respect, one should also note the progress made
in the 7%V !ndustry. For lnstance, according to a dispatch or
the New China News Agoncy on 4 December of last ycar, the
lLiaoning Broadcasting . strument Factory has succeeded in iis
efforts to trial-manufucture kineoscope equipment to be used
for TV stations. Due to the lack of special facllities, the
broadcasting of movlie programs by the TV stations in China up
to the present has been done by the method of projecting movies
onto a screen and then taking a picture of it with a TV camera.
This picture is converted into image and sound symbols, and
then transmitted over the antenna of the TV center. Admitted-
ly, this is a simple method. However, the need of having to
g0 through an additional step in transmission results in the
reduction of clarity and the picture is inevitably vague on
the recelving screen. The newly completed kineoscope nhas a
speclal device in 1t which makes it possiblée to convert movies
directly into signals and then transmit them over the antenna.
Consequently, the picture projected by the Braun tube 1c much
clearer. The trial production of this klnecscope his been
made possible by the assistance of the Pelping groadcast Loy
Research Institute,

The Anshan Broadcasting Equipment Plant 1. producing
industrial television eguipment. This equipnent 1:o very uge-
ful for the examination of underground petroleum o vnder-
water facllities. The use of this equlpment at raliroad and
freight stations enables the freight clerk to onsorve ac a
distance. In many other fields of Industry, 1¢ makes Lhe wook
easier, safer, and frster., More important, Lt frees tho woruer

T
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from danger and unhealthy work.
Transistor Radlos in Great Demand

In the field of radio recelvers in China, tne produc~
tion and popularization of translstor radlos in recent years
is very remarkable. The manufacture of transistor radlos in
China is a new and rising industry that has made noticeable
progress in the past few years. In line with the vprogress
in the wireless electronies industry, the manufacturing tech-
nology of transister radios in China has acl leved remarkuable
progress, both qualitatively and quantitatively. At present,
complete systems of production have been perfectad, from th
manufacture of transistors and minlature parts to the assembly
of radios. And all the parts and raw materials .re domesti-
cally supplied.

At present in China, forty some varieties of transls-
tor radios are being manufactured. Among others, the follow=
ing brands are of relatively hiph quality and arc popular In
the cities and rural commnities: the 'Hel-to mogel 284 8
transistor portable," the "Mu-tan model 2402 & tranclstor
portable," the "Hsiung-mao model 801 3 transistor tuble radio,"
the "Hung-hsing model 401-A 4 transistor radio,” and the
"Ch'ang~-ch'eng model 644 4 transistor radio.”

In terms of circuitry type, the transistor radios in
China can be classified into two groups. One is the regene-
rative type, which has a relatively simple structure, a rela-
tively short distance of receptlon, and a cheap price. Radlos
of this type are most suitable for use in or around the citles.
The other is the super heterodyne type, which has a relatively
complicated structure, a beautiful appearance, and a relative=-
ly high electrical and sound quality. Radlos of this type
are suitable for use in the rural communities far away from
the clties or in the fleld of forestry, stock farming, iarm-
ing or fishing. On the other hand, with respect to appearan-
ce, they can be grouped into three classes: the compact model,
the portable model, and the table model. The compact transis-
ter radlos, made with miniature components, have a size approx-
imately equivalent to that of a clgarette pack, and are easy
and convenient to carry. Radios of this type are favored and
heavily used by newspaper reporters, geological surveyors,
and other people walking constantly outdoors. The table model
in general uses large parts and is beautifully styled. It
has a clear sound and outstanding tonal gquality. Radlos of
this type are mainly used in households 12 the citiles and
rural communities.

The rapid popularization of transistor radios in China
stems from a unique condition quite different from the case
of Japan. Unlike Japan, China has many rzmote mountainous and
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pastoral areas and riral villages with no source of AC elec~
tric power. It is hardly possible for the pecple living in
these remote areas to listen to broadcasts from the people's
broadcasting stations in various municipal districts. Under
this circumstance, it became imperative for the Chinese Come~
munist Party and the People's Government to rapidiy popular=
ize transistor radios for the purpose of massive promotion
of the ideological education movement. For this reason, the
transistor radio industry in China has become a most rapidly
growing industry. The number of models and varieties is ine-
creasing rapidly, and only last year several new products ap~
peared on the production line. In each segment of the indus-
try, considerable efforts are being made for research and
production of new products. The extent of domestic consump-
tion is extremely high, and despite the several-fold increase

of production quantity, the supply still remains insufficient

Due to imjéovements in the living standards of a wide
segment of farmers, the consumption of transistor radlos 1s
constantly increasing. For this reason in the past several
years a number of measures have been adopted to increase pro-
duction variety, improve quality, reduce costs, and expand
production. In this manner, the transistor radio manufactur-
ing industry in China is on the road toward ever greater pro-
gress and a greater future.

Recent News on Major Plants

In the following, we introduce some recent news on
transistor radio plants in various areas,

--The Second Shanghal Radio Plant: produces "2J1 and
2J3 table model transistor radios.”

-~The Third Shanghai Radio Plant: has been producing
the "28A medium and short wave portable transistor radio."
As a new addition, it now produces the "27A 7 transistor ra-
dio," half the size of the 28A model, whizh can be easily
carried in one's pocket, and produces a clear tone even on
the short wave bands.

-=The Pourth Shanghai Radio !'ant: originally start-
ed with the production of "model 4B 3 6 transistor radios"
’$pocknt type, size of a cigarette pack) but now produres the

model 4B 3 automobile radio," thus contributing a vaiuable

item to the automotive industry. Due to the attachment of a

5W amp-speaker, this model can now produce sound nine times
as large as the previous model. Por this reascn, this model
can be installed either in small sedans or large subomobiles.
In addition, other items of production include "4B 1 table
model transistor radio," and "2P 1 and 4B 2 simplified 3
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‘wethe ‘Nanking Radio Plant:

"Heiung-mao" radios in the past,

trial manufacture

in 1964 it began mass-producing 7 -
transistor portable N
has begun production of model B 611 table ‘
This model is comparable in size to a large lunch
box, able to receive some 30 stations, }as good sound cguality

dios and 8

radios.

of table model

has been producing the
and in 1963 succeeded in
Sransistor radios.
1stor pocket model ra-~
year the plant
model transistor

T™his

and appearance, and more than anythling ~>.ge, costs less.

This year the
302 model, -
al communi.’.;,
box,

celve nct only the Peiping broadcast
from some ten provinces and cities.

this model has a high degree of e

plant has also begun mass-production of the B
popular 3 transistor radio primarily for the rur-
Comparable 1in size to a large aluminum lunch
ensitivity and can re- -
out also the broadcastse u)
Tuning and selectivity v

are fairly good; even with the Jamming of several powerful
stations in one district, the noise level is negliyible.

produces big sound and has ;00

to four hours use

for two and a half months.

a day,

d tone quality.
two simple batteries would suffice
As early as 1964 this plant en-

Assumin;; th

gaged 1n test production of the popular model 3 transistor

radios.

with the production of technically sophisticated goods.
a consequence, production costs were hi
electricity consumption was high and the size of the
As a whole, the product was not a practi-

set),
radio was large.

cal item and had never been produced on a lar;> scale.

But the designers and technicilans were more concerned

A

.eh (50 to 60 yuan per

in

view of this condition, criticism that the piant was too

exclusively concerned with the production of hlish-class tran-~
sistor radios and was excluding products spec*iic

for the rural population grew stronger.
sald to have prompted the production of the popular B 302

model 3 transistor radio.

expensive products but the

lity.

~-=The Kirin Province radio
been most successful in produc ing

rural communities.

al use produced by this plant won
1964 at the Peiping national compe

receivers,

couragement of the nation.
s high, not only in Kirin Province, bun
v *ther efforts have been made

prove the «:ality of popular products.

Harvin.

The model 464

Plant:

popular-type
< transistor
the first prize in August

tetive exhibitlon of radio
and 1t has also been awarded the pralse and en-
The sale of this brand of radlos s

This :riticism 1s

It is thus evident tha% what 1is
most consumed by the rural communities are n-t the hirh-class
low-priced procducts of Zooo uua-

this factory has

radio for

Further,

ally designed

It
ree

1
e %

radlos for the
rur-

also in Pelpin: and
at the plant to im-




Approved,For Release 2003/12/19 : CIA-RDP78-04546A003200020009-8

e
'

g e e e i v . e 7

--The Peking Radio and Capacitor Plant: 4in the past,
this plant had been producing only a few varieties of capaci-
tors for regular vacuum tube-type radios, but in 1964 it
succeeded in the test production and subsequent mass~produc-
tion of four types of small and miniature capacitors for
and 8 transistor radios. In this production 1ist is included
the production of tetron capacitors. It i4s the firct time
in the history of Chinese tndustry that the tetron capacitor
has been produced domestically.

--The Wuhan First Light Industry Research Center: at

'i; the center they have finally succeeded in the test production

N
Q
¥
N
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of colloid electrolyte transistor radio batterles with lon.
life. Ordinary transistor radio batteries last about 30
hours. In contrast, however, this battery when full charged
lasts also 30 hours but can be recharged as many as fifey
t1mes, thus its useful 1ife totals some 1,50C hours. A
micro-charger is attached to the battery, which can be direct-
ly connected to any household power outlet. The chargcet costs
2 yuan, and lasta falrly long. Storage batteries of this
type differs from the ordinary type batteries in that the
former contain sulfuric acid paste, whereas the latter contailn
a sulfuric acid solution. This paste is manufactured by a
special process; both its water content ané its total volume
are small. It 1s quite suitable for use in small batterles.
The use of these colloid electrolyte batteries 1is extensive
and includes their use in flashlights, traific signul 1ghts,
mining lights, and all types of measurement inustruments.

PRI . .
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Photo 1: Industrial televIS¥on Installeg oL L1C COUNK ToT =
ing mill at the Second Rolling Factory of tne in-
shan Steel and Iron Company. The gelevision cet
was produced by the Liaonins Province lroadcastis
Instruments and Materjals Ppe=t

The "Shanghai" television cn the productlon ToNIw
at the Shanghal Broadcasting Instruments and Ma-
terials Plapnt. All ot the parts are dumresticall)
produced. B

The "Peking" television being mass-produced at ‘ne
State-operated Radio Factory in Tientsin Munlcl- STAT
pality. Ever since the initial oroduction In 1453,

product quality has been constantly improved throuh

the efforts of laborers and techniclans at the )

plant, o
Then - oo 6= AT 4
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5, ‘ Mrto 4:  Assembly of the model 27 A transistor rad'o st the

:" ‘ ) Mirg ‘w‘x Radic Pactory. “¥he production at

s |LLEGIB w-mmmrww%z%ma
s 438 increase over the fourth ‘ of 196k

s
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Photo 5: Inspection of the “Mei-to model 244" § transistor
radio at the Third Shanghsi Radio Factory tefore
shipment. 7This set receives both sport-wave and
med im-wave broadcasts; and the domestic sale iz
fairly good.

Lo ~CHIN (- Do 3s&
Photo 6: Inm%ing and pecking "Hsiung-mao” 601-33 zrma
601-85G vacuum tube-type radios before sghipment
at the Naniing Radio Factory,

Photo 7: S8hanghai-produced radics and rhonc raphs for zaie
at a retatll store !n Shanghat,
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PHOTOS AND FEATURES OF CHINESE INDUSTRY, No. 45, 1 Aprdl 1966 B
Chin~chou, New Imdustrial Metropolis Developed

Cainechou, a oity in Ilaoning Provinoe in Northesst China, is muy
draving attextion as one of Chima's -ﬁn?/w industrial setroepolises,
vhich has daiximily developsd belatedly through the exertion of self-effort.
Sinoe 1958, for example, Chin-chou has conmstructed 47 new industrial

including Lgeipend
enterprises covering eight fields / vacuun metallurgy rzd.ﬁl.uq' quarts
glass, rare earth metals, seni-condustors, messuring instruments/ and
synthetic fibera. Although all of these enterprises are small plants with
their smallest plany saploydfing several tens of employess and their largest
plant employffing less than 500 employwes, and their squipment are practically
all self-msnufactured or self-modified "native equipment®, they are curremtly
producing 141 types of products and several hundred products in accordancs
vith specifications. The majority of thuse mmw products are new products
thet China wes incapable of producing several years ago/ and the quality
and prod.. - F';::::: employed are "to'p level® within China, Moreover,
additional new products are reportedly being trial manufactured at the
present time,

Prior to 1958, Chin-shou merely ocmprised of 25 repair xkmp plants and
small agricultural accesscry product processing plants. From the fact that
it had oonstruoted new imdusirial enterprises one efter another, which are
fairly up to date by world standards, within the past several years, it is
probably worth noting that thegdd industrial oconstruction methods employed

vere typical of Chinese self-effort. The current status and the constructiem
methods employed by the variocus nevwly developed industries in Chim-chou are

as followss
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Yacum mstallurgy 4s an MW teahnique. dNuighuition

sndidy The highly/muxified metals and the Mgh grede alloys smelted by
e

vacuum metallurgy rav materials essential to the

aircraft, electronic end chemfoal industries. The Chin-chou Mlectric Furnace

Plant is currently manufacturing the latest models in vacuum metellurgy
equipment, When this plent was assigned the task of manufacturing vacium
netallurgy equipment, it did mot poesess the equipment or the experience

to implement this assigmment Wut, relying on their own efforts and abdlities,

the workers of this plant devissed the means to manufacture the required
equipment. In sarly 1961, they successfully manufectured their first
vacuum m:hetric furnace .lﬂ, in late 1961, they also manufactured
the vacumm self-exhausting electrode arc furmace, The vacuum industion
electric firnace iz capable of smelting a higher quality special refined
steel than the ordinary induction electric furnace, A major portion of the
huge volume of stainless steel used in the equipment for manufacturing
c¢he~ical fertiligers in China during the past several years were refined
in vacuum induction electric furnaces manufactured by China through her
own efforts, The vacuum self-exhsusting eleotrode arc furnace is used tdv
smelt metals having high melting points beyond the range of the vacuum
induction electric furnace such as molybdemam and titamium. Product
purity is extremely high,

In 1665, the Chin~chou Klectric Furnace Plant successfully trial
manufactured an electromic bombarding furnsce, which is only being

mamufactured by a few countries throughout the wurld. This furnace is capable

of smelting difficult~to-melt metals and the purity of the products refined

ty this turnace is much higher than the products refined by cther slectric

w3

e

[y

RNy SRS




Approved For Release 2003/12/19 : CIA-RDP78-04546A003200020009-8

furnaces, The fact that China can mass produce ‘WilMous typee of vacum
metallurgy equipment is definitely an indication that she pas attained

a nev level in her metallurgical techniques.

Succeseful Domestis Producticn of Quarts Gleas

hoﬁ( the © *eworthy results of Chin-chou's newly develcping industries

is the successful domestic production of quarts gless.

Quarts glass is high grade material, heat-proof, pressure-proof and
corrosion-proof, that can als. be used as insulation material in the
development of modern industry. The Chin-chou Quarts Glass Plant suocessfully
smelted two types of quarts glass - transparent and opaque. Thie plant 4id
not possess nod:::}:zpom but it designed en original "domestic furnace®
and proceeded to smelt both™ransparent and opaque quarts glass. Presently,
this plant is producing quartz glass plates ani tubes of various sizes and
shapes, and over 100 varieties of quartz glass measuring instruments. These
products are being sppplied in a steady stream to cver 200 industrial plants

scientific
and/research organisations throughout China.
These various quarts glass products are products which were banned
reportedly
for exportaticn to China by westerm capitalist ccuntries. The Scviet Tndon/ :
revoked her agreement to supply China certain types of urgently needed
quarts glass products, Ar sed to action by these conditions, the workers
in Chin-chou exercised " heir spirit of self-effcrt to embark on the trial
mamfacture of these producta., With the extremely limited data available
at that time, the wcrkers in Chin-chou realised that the quarte rlass
being manufactured in foreign countries emplcyed the high frequency method
end the glass fusion method using high frequency furnaces and cxyhydrogen

prooessing equipment, It became clear to them that equipment of this nature
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vas not available in the plants ia Chinechou; ‘hat even if thege enus neent

cculd be ordered, an extramely long interval would elapse between the time

cf crder and the time of delivery. Accordingly, the workers plsnned their

own dui(q?n:uut & simple smelting furnace from shandoned materials

colleoted from steel sorap piles/. They connected two borrowed slectric

velders together and ambxtttwtmi used them in place of transformers , noured

salt water into a water tank and used it in place cf & voltape rejgulator ard,
laborious

after ccmpleting 115/tests over a period of 93 days in a make-ahift werkshe Ps

they finally succeeded in trial mamufacturing & 100 mm diometer quartz sglass

tube, From this unpretentious beginning, they reportedly perfected their

own new methed cf processing q\mrtz' glass, nce this new prccessing method

dxexxaxt simplifies equipment unurucmriny produces superior avality

prcducts than high frequency furpaces, and eince product snscificatiorns

are not restricted, this new proceasinp methcd is reportedly being

employed by the other plants in China where the high frequency method 1s

not employable., ‘

Heretofore,' the scarce and valuable kryclite wes being used t¢ mamufscture
transparent quartz gless but the workers st the Chirechou Quartz Class Flant
disccvered a new raw material which is cheap and abundent in Chipa. In
commaring the quartz tubes made of kryolite with those made «f this new

rav material, there are no noticeable differences 'civeen 1 er, arc technical

studies repurtedly prove that they aro practically identics?! ir trencparency

and quality,

Farly Development of Transistcra

Mamufacturing of transistors is a new technique ihat wus develaped

thrcughout the world within the past 20 years, Chin-chcu is ne of *he
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saxXiunk first areas im Chine to engage in the development of the
trm!.atot 1n¢hutry. The two trwgtor parts planta in Chin-chcu do not

poseess nodorn -ointun-woof structures and wrkshops but they are
in accordance with
producing 11 J.-ree medium and small output transistors/asswxtingxim 40-odd
arious products for industrial and private use
specifications. Raimayxkimtwwinpxdwyisex / such as trarsistorised

radics, listening devices/ and automatic ccmtrcl eouipment are being produced

and trial mamufactured in Chin-chou at the present time,

‘ne of these pruducts - high frequency large output transist.r -

required the use cf equipment such as HOKOKU o ki {sic), vaporigers,

!
heat rolling equipment, etc., which necessitated an investiment of cver
100,000 yuan and the construction of a new building. But female techmiuian
CHU Feng-ch'in, who was in charge of the trial mearmufacturing of thie yr«duct, : 4
reportedly designed
dexigumt/her own crude equipment and conducted test after test untll she I
f£inally succeeded in trial manufacturing this highly technical high frequency
large output transistor, Thereafter, at CHU Fengwch'in's plant, this new I

product is reportedly being mass produced by a processing method unexrlalined

in foreign data.

Egteblishment of the Synthetic Fiber (Mylcn) Industry
fmong the emerging industries in Chin-ch ., the synthetic fiber Industry

is worthy of special menticn, Chin-ch.u successfully trial wmanufact wred

@ synthetic plasticiger and, using demestic rav meterials ard equipment

manufactured through her own efforts, ahe successfully ex'rscted uyl-n

filaments.

In the summer of 1%, the Chinechou ‘uniciral Cemmits . Ve s
22
reriuux/vierkere from varicue rlante a1d aseiprod them te the typeu

manufacturéng of YAPURON {rronetie] faylen S4limert), "His trie? rer.
PRURERE
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Process ves apparently a trying process. in NCNA report descriled the process
as follows:

" At that time, cne group of specialists claimed that synthetic fibers
cculd not be produced withcut a larye modern T ot and equipnent, fyen then,

the process wuld require many years to perfect. but the plant orpeni gers

did not agre_. They ware only provided with a amall trial merufeciuring

fund and < animal shed borrowed fr.om the city's businesa interests, In opder

to allot their meager trial manufacturinrg funds to exrerimertal peods, they

d4id not expend funds for uriproductive equipment, The animel shed p:rved ag

their experimental laboratcry, cffice gri dormitory for the fayple . rkers,

The male wcrkers 1lived in tente cutyice the anirel shed, They alen~ ZaRekrnskmd
built a emall rcom with dirt and roc s ane ¢rnveried it into s ~-as hell,

In a modern synthetic fiter plant, t).e spinning section alene fequires abont

three shups, In sontrast, their animel shed was slight 1y wver 5 peters horiex

taldl, Their plant consisted of shmiyax storage cans Testing on ehev g ureer

the ceiling windows. Yhen the wing bisw in frem the crevices erc..  tie

ceiling windcw, they pluggady ‘here frevices with “heir blark. 0 maintain

the temperature required for cpinrin: within +na shed, Coniy, 1,

Byoeomrarimerta
under these trying conditions frr a roried of ropp mOnthe, thoy S,

Bucceeded in spinning synthetye fiber 7iluments. Mth the comi- -

sr,
& plain unf njshad
the city nrevided them Wit mn/umrmme ex i_gs, Pyodnrmitoe, ung s
8 concrete bidlding when cumpleted,

Firall U Aprid 1%1, s'tor o, ctin, Cotel of o ERLE:

during a rying pericd of ) montha, t

3

anc reached +h, Btupe oo, TSCRey wep e, v ote .

hur wadoey ARt e o feip o, cu
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plant producing over 100 tons ag anmally,

Mo b te, Rt
Cther notewerthy results attained by Chin~chou are the smelting of
rare esrth metals and the mamufacturing cf ruby for use as bearing materisl
for messuring instruments and precision machinery,
Known rare earth metals mu ber 17 at the present time but the ma’crity
of them are just beginning to be used threughcut the world, These rare earth
performance
metals rossess certain spacial/cheracteristice that play A vital rolee in
the cptical gless, metallurgy and stemic enercy Indvetries. The w rkere in
Chin-chcu groped their way through the myriad unknown factors existing in

these newly developing industries and, currently, they are s elting various

mekzix alloys such as rare earth alurdimim, rare earth metallic si14nonf and

Tare earth magnesium, and they are ranufacturing products such na ra-o eerth
optical glass/ and rare earth graphite steel, Investipaticns show thnt by
casting the teeth ¢f non-ferrous metnl crushers with grarhite stesl reinfoerced
with rare metals, their weight ie reduced one-thiri and their !1fe sxrectancy
is prolonged more than 4-fold,

In the field of measuring instrunents, Chin-ciiou menufactyres LR g o505
measuric; -icriscopesfax hiph procision
ltmn;:';mnilinmmnn/ reasuring dnstriments and s vard, ¢ ¢
high rrecision machinery, and producs: narigation instruminc s o ..
scund signalling devices und inducticn devices, hiyh tewe riture ret lurpdcal
mearuritg instruments, etc. The Ta=lu Instrument Flant 1n Fdne,
manufactured the "Mo Contact Point Rew ot “ontect Repe te 00 vy «
‘quipment” for the Ta~ch'ing (11 Fiel:, 114 raulement fe coppfoos o e,
the latest development in Chinese so’eitifin recearzh, Tt or 1.

worker sitting at his desk to condnet steht cperaty a1,
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teapos2tire 00%w ol and
eatrnixng : operstioa of 10 oil wells.

The workers in Chinechou have also lmuun%‘mu manufactured
other vital products inelubing the rubles being used as bearing matoriel
for precision WMq. Chhlhu been importing expensive diamond powder
to use s the abrasive for polishing ruby tips but, an elderly Chin-chou
worker has recently perfected an abrasive using agate powdler, which is
being produced extensively in the m.:'u. |

Instead of using imported pyrex glass ifyamcthmxi®}(manufactured by the
US), Chin-chou is succesafully mass producing Xenom ampx bulbs veing ordinary

native glass,
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CHINA'S UNIVERSITY GuADUATION PROJECTS
FOR DEVELOPING ADVANCED ThCHNOLOGY

Pollovwing is a translation of an unsigned article in the

Japanese-language semironthly publication of the Ajiys Tsushin
L. 14

dm fred News Service), Chugoku Sangyo Shashin Taushin (Photos
and e . +n Chinese Industry), NO. 52, Tokyo, 15 Pebruary

1966:7'

- vrincipelly Concerning Research in Program=Controlled l'achine
Toola and Strength of Machine Metal iaterials =

. In 1958, the Central Committce of the Chinese Couumunist Party

clearly set forth the policy of "making education serve proletarian

government and linking education and production labor,” amd thiw nolicy
: 45 firmly carried out in China's university education and ¢r.dually
2 seems to be gaoining sound resvlita, This policy i also carried out in
the educational system of working and ctudying expressed recently by
such words as "half work and half readiug® and "half agriculture nnd
half rcading," and in the cace of reguler university cducation, it
often appcars as the graduaticn project. These foadustion jrejeata
are expressed in China as “real sword and real spear" greduation 1IC=
jeats, which has the meaning of "fighting with reel swords," and e
university students who have not yet graduated joir up with plants and ™
other production unite which have the same respective gpecisltiea and
fie¢lda, and deeply entering on-the-spot iuto ihace prodrnction units and
seizing a technieal problem point in production, they rake solution of
this the thewmo of a greduation project, This was started by various
universities in 1958 when ‘he above-montioned educstional policy cf the
Chinese Communict Party was put forth, and this policy, together with
supplying younz technicians to various production unitc which have the
necessity of solving technical probleus pressing upon tiiem from the
point of view of production, ie also considered to be “an af feotive
method for breaking through the foreign framework, training students
4n practices of the production atruggle and scientifioe experimentation,
snd quiekly bringing about growth,"
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' _Prom 5 %0 12 Qetoder of 106 pear, a grad
seoting ves. ‘&% #5a%. Ohdaotung University in

s

o Juye thas L
departnent Npeds aid prafessors of ten engineering universitios unety‘ﬂ.,;

under the Eigher RAucasion Department partioipsted, and aseording to
points agreed upon by tMese partioipants, nev dmwu in 1965 was
seen in gradustion projeate ﬁncluding graduation ¥hasss) operations
of engineering universities direotly under th“mm Rdvwoation De-
partaent, and most students had conducted grafuation Jocts 1linked
to aotual tasks of production construction or sciontific revearch,
These ten schools last yeer had 16,000 graduates, and more then 15,000
had graduation projects, which was more than 95 percent of the total
number of graduates, and there were nore than 4,000 graduation projest
subjects combined with aotual tasks, which was more than 95 percont of
the total nusber of subjects., Subjects of these more than 4,000 gradua~
tion projecta combined with actual taske are rousghly half items which
have already beea started in production or have been adopted ln pro=-
duction departments and scientifiec resesrch units, and some of the
items are gradually gaining results, Taking Dairen Engineering College
e an cxample, of the 364 graduation project subjects of last year,

160 have already entered into production and 108 have been adopted

by production degartments,

That such student graduation projests arv in large number being
directly adopted in production is in itself a characteristio differing
from Japan and is very noteworthy, end it should alao be mentioned that
some of the items of the various sehools have surmounted technical
obstacles and reached a very high stardard, and top-level projects
and research sre being conducted which will boost Chinats science und
industrial tochnology to a nevw lcvel, Seen in this way, this trend in
universisy cducation can be said to stir an interest which cannct be
disregarded by those who have interest in China's industrial and
scientific tecknology.

Yor example, aceording to the above-mentioned conference, in
last year's graduation grrojects, professors and students of lHuachung
Engineering College, in ccoperation with the Wuhan Diesel Zngine Plant,
jointly designed China's firet movable air-cooled dienel enzine and
succeeded in its trialemanufacture, Frofessors and students of the
Huatung Chemical Engineering College, in coopevation vith a »lant,
reformed China's sugar-refining process, and solved such proklewms
that t' .re werec many manufacturing processes, the taste was sherp
the granules were small, Also, professors an etudents of Fuanen
Engineering College designed a passenger and freight ferryboat to
placed in service in the Hainen Straits, and this is said to have
definite significance in development of Hainen Island, Ths stuceless
variable apeed elovator which was studied apd trisl-renufactured by
professors and students of Tientein University reached an sdvanced
1l.vel, and one ie already in use¢ in the Peking Civilian Nevigation
Pureau Puilding, Professors and stvdents of the Insnletion Deprrinont
of .sian Chimotung University partic. -ited in +vialemanufacture at the
sizn Condenser Plant of chloropheny. .«- Sger 4rosulation eil
ani reduced the loss of induced eclectriciiy in duoue cr LY yemnde

wojeots ozgntipl
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trichlorophenyl benzene, and this 1s concidered t» have important s
nifiocance in raising the levol of China's condenser production,
the machine traction harrow which profecsors and students of Chekiang
University successfully studied and which used white caut irom of h;:n
pliability instead of manganese steel.has a life three times as long, '
008t is only one fifth that of nanganese steel, Professops |
astudents of the Nanking Engineering College, in cooperation with the
Shanghai Klectron Tube Plant, successfully trial-manufactured a lows=.
base discharge computation tube and accomplished standardization cfijhh
product, -]
The above are hut examples of the level of such graduation prgm
Jects, snd since acoording to Chinese newsgaper reports many cradustion
Projects besides these which should be noted have beon conducted, bel
. Wwe shall look at oncs among them which may be considered to be especia;
important,

Chinghua University which Is Obtaining Numerous kesults

One of the universities which is obtaining ccpecially outstanding
results in graduntior projects is Chinghua University in Peking. Since
1958 this university as adhered to the course of craduation projects
which are truly of use to production, and all of last Yyear's graduates
conducted graduation projects linked to actual production tasks and g
scientific research, and obtained great results, According to BPPIORm
imate statistics, the 2,000 students who graduatad l:st year, under o
guidance and assistance of instructore, joined several tens of related &
units outside the university end completed more than 150 actual task
items, Among these, a considerable part of the thuues are considered
have a guite high scicntific and technical level or guite £reat national
econonic significance, Research into several items s.ong them of & ‘
c¢omparetivaly large scale was begun sevaral years vgo and finished by .
being "relayed" to succeasive graduation projects, In adaition, more
than 70 items have noy yet becn completed but have cenerally obtained
results, Cradvation project items of Chinghua "niversity cen be senerally
divided into three kinds, 2

The first kind ie trialemanufacturs of new products, ior exampley
the eaveral kinds of auntomated aachine tools ooniroclled by an clectronie
computer trial-manufactured by the Precision Measuring Instrumente apd
and Machine Cunst-uction Departrent and the hlaetricity Department in
collaboration with related departments of the Peking no. 1 Machiie
Plent and the Peking No. 3 Mpchine Plart end others, can directly pree
cess machine parts of complicated form and very high srecisior without
using die plates, Also, the titanium evaporation ion pumgp {titenium
diffusion pump) trial-manufactured by the Telegraph aud tilectrories
Department "ith the .‘hinese Academy of jciences seientific Instruments
Plant s important uipment for large-cized elvotron tubes which LRI T,
facture high vaowm -3 and can make the degree of vaguur 10.Jnunle {(in
Buch a high vacuum, raseous elewonts ere only containes to the cxtouy of
1/760,000.000,000 of ordinary ai.), It ig sald that . cveral which wore
trialesanufactured have already begun tu b. uged and .oun willeente»
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into quantity produwotion, . b8
The seoond kind i» te”cﬂptl i mtion, Meny atudunts have
dueply entered into related plazmde. and assisted in.solving some tech-
nological problem point in production, For example, instructors of
a physios instruotors' resesrch group, leading ofudents of the Meuu-
facturing Proosuses Physics Department, joined with.a certain iron
and stecl plant, and using radioective. isotypes, conducted an autosatic
control oporation of the hot metrl fluid level of steel ingut continuoud
casting, increasing the formation rate ani quality of strel injota and
improving working conditioms for the workcrus. Also, luttiuetors erd
students of the Metallurgy Depargment, in connection with 5:BdL1fiu? .
1 solve

projects and in cooperation with thwe .Loyang No. 1 Trw.ctcr Uiaant,
a problem of the surface quality of cast-metal parts., . ith urCVi‘:;
ould uic

cast-metal parts of the Loyang No. 1 Tractor Plant, tav:
and pustules often formed, and for this veanon, not on'y wni in
of wastu articles high and longevity short, brt it alsu wffected the
attractivaness of the tractorsc, and the ins'ructors pnd ctedents, o
cooperation with factory personnel, conducted 1,00 «rj r-u€liia, tad
the phenomenon of weste articles arfsing because of iriericrity orf
the surface of castemetal parts was almest eliminated, guelity we: L
rcmarkably improved, and cost lowered,

The third kind is special problem experimanteticn: anc¢ r..eu. Che
In the process of triml-manufacture and technical innovaticn ot pro-
ducts, tpecial problems which have a uhigquitous signi ‘icance -ue often
presented, such as lose of eleotricity, quality of weldirng, an. dan
stress, Solution of these special problems which arise in produc’ion
has a certain investigative nature and requires quite jcnetrating
research, experimentation, and analyris, Completion of these tanks
increases by a ctep underantanding of ccrtain kinds of objuctive laws
and provides data for basically solving production problems.

ti

Chinghua University's Program-Controlled Machine Tools

Among the above kind of Chinghua University ggiduation project
results, numerical value program-controlled machine toclas controlled
by calculation-type electronic compnters, together with being _.roduction
tools urgently needed at present in China's state construction, rre
considered to dhow an imvortant course in development of racnine tools.
For example, in manufecturing one airplane, first comstructing
from several tems of thousands to more than a hundred thoucand die
plates, procecsing must Le advenced on the basis of the form of these
die plates, The form of thesc din ylates %8 very complicated and
precision requirements are very high, and scccmiing to foreign dnta n
records, a step-by=step production preparsiion veriod of one to two . ]
yaars is considered necessary. However, when program=-conirollied machine
tools are used, without nuing die rdutes. products of various kinds of
conplicri~d Tor= aan he diractly nroc , fr' croduction erficiency
and orocensing nrecision ave orer il. insrcaawd,  Uonoeguently, in the
last few ycars, developmernt of this kind of machine tocl han nl:io Leen .
very fast internationally. *
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Researsh and construotion of these program=ocontrollcd machine
tools was begun at Chinghua University in 1958, At first, there was
intcnse delmte ms to whether or nct this kind of rescarch cnd construce
tion was ncoessary, However, instructors anu students of such departe
ments as mechinery and elcotrical mechinery thought that not only was
thers an immediate requiremnnt of state industry for progran-controlled
machine tools, but that an overall industrial college such as Chinghua
University had 4he conditions for exnanding research and construction
in this field. Thus, adhering to ccnzolidation of education, scientifie
research, and production, and eooperating with the Pekiuy Noo 1 Machine
Plant, in a perind of three months they trislemanufactured two different
gonduction~-type program-controlled nilling machines and in the folloving
year, again cooperating with a different plant, tt*al-manufnctured one
program-controlled drilling machine, '

Of course, newly.produced itens ere always immeture, and thege
machines alsc had t¢ constantly be improved, Whereas on the onc hand
they procesa-tested one of the program-controlled milling machinea for
« long weriod in & relanted plant, on the other program-ccntrolled mille
ing nachine, they conducted systemetic experinental rescarch and ime
provement on efficiency and structure of key rarts and acceusories,
Jtability of previous electroniec computers wes inadequate und they oftom
had strange "nervous digorders,” and working night and day shifts for
several months, they oxami‘ned the various phonouena disclosed in cope
tinuous operation, and finally their laws were ferreted out and stabile
ity greatly increased, 0On this tasis, a rew ¢lectronic conputer wus
designed and manufactured, and with regulation over a short purinl of
time, it became possible to conduct ctable operation rany times for
more than 56 hours continuousty, They alsu condueted several thousands
of experimenta concerning such perts as drilling guide screws and ine
creased the precision of this milling machine above original de:dign

-stancards. At the same time, the Peking No. % Machine Ylant, in co=
operation with the Peking Electrical Mechinery Burea Desipm Corjany,
succesrfully trialemanufactured a transistor computer and attaire,
transistorization of a profram-controlled milling mechine, “hen this
transistor computer, of which the weight and volume are not wuch
different from a six~tube radio, replaced the former cleetrenis cowe
puter, the life incressed 11 times, electriocity consumption d4id not
even reach one percent of that previously, and it was also possille to
coneiderably lower cosats,

At rresent, these three procram~controlled rachine touls ac well
A8 their control systems have coue throve « rigorous examination over a
quite long period of time, and also, epp: .sal was advanced ty incars of
an avprairal committee formed by 15 units such es releted leadership
organs, research institutes, and plants, and 1t was proved t .t fhe
control systoms of the machines are stable and can be advquatily ree
lied upon, and that precision of model processod items meets design
requirements, and it has baeen recognized by many peovle that the per=
feruance of these several machine tools can satiafy proocessing requirew
ments of many prooessed items and that if appropriate iuprovements are
added, they oan be nade product samples, And manufacture of rrodunt
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sanples of prograsecontrolled milling machines and prcmnm:?am
drilling wachine# hes slready begun in related depsrtments, o - o
tions for going imto produotion are being sdvanced, t

AS Ohinghua University, with seven yaars of research into vof
controlled machine tools, & program-controlled machine tool lsltora fm {.
was estahlished and a group of talented people trained, oreating 6"1
tions for graater expedition of future research in thie field and aﬂ:o
for increasing the quality of education, Since 1958, successive gradue
ates of related seclions of the Machiuery and 1lectrio Maochinery D¢-1
partmentc heve reached more than 300, and they have a@vanced ;radu.t :n
projecta linked with this research work and have received nasiul gn-t 2
spot training, aud also, more then 20 research studentd rave written
graduation theses concerning this research, ’ngtructors and students
have altogether written 72 scjientific essayr anc technical raports,
end of these, 14 were read at allecountry soci-ntifie conferencete

ltesearch of Sian Chimotung University into Strencth of Machine
Ve*als

Anide from the above rceearch results of Chinshua Vuiversity
whick should be especially mentioned, there is no end to an-to-date
resesrch results which can be enumerated such as the research result of
teachers and students extending over eight years which showed that
granite of the South China region which hed for the past more than 40
years been thought to have been formed in the same geological age, vwas
not formed im the same geologicsl age, which meade possible scientific
prediction of various kinds of mining products prospecting, the gradua=-
tion vroject of five of the first graduntes of the worker: sguaa of the
Shanrhai Scientific and Technological Yniversity who cuccessfully de~
signed and manmufectured China's firwt high-precision cvcle varisble
power supply, end the Dairenm Engineering; College design of the Dairen
fishing port which has alrcady been started and will scon be completed,
Lut here we will put the spotlicht on another, = reseirch rerulta of
Sian Chiaotung University which nroduced new theories torcerring strength
of metal materiels.

Theoretical rescarch resulis of Hian Chizotung Univeroitly coa-
cerning strength of metal mate:ials has alrcady bepun to play a role in
China's machine industry production., The great sigrificance of this
theoretical research is considered to be that it ras jiven a scientifie
basis for rational selection of materials Ly the rachine~uiinufacturing
industry and has menifested latent strength of wodeyn metal nuterisls.

Por many yeers the thou-ht preveiled in machinery construction
circlcs that in assaring ctability ¢ the copereting time of emgrine parts
it was nccessary to use materinl, oY ni sk wajhock touchnesas.”  Thus,
in determining fluctuations of “shock toughne:s,” the method wos used of
"Lestowiag one shock with a larpe-energy rendulum," and if the ereryy
expended in dastruction wa: low, it was considered st rolostil could
ot be adopteds Thus, aany hipgh-strongth materials vere not wied
simpiy for the reason that their "3hock toughneae” was low, - :rd morcover,
sines Ttelonss" was blindly pursued, trey could ney hat Le 4
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into 1mm-¢m unruh, and for this rmn.

“A0Eges designed parts vers heavy end hra. m the

' “mzam. This was one .!' tlu ‘universal protlems
machine industry produstion.
. In this regard, in 1958 Protusor chu xni-oh:ln. hesd . S
Sian Chisotung University Machine Department and alsc head o :
oratory, knowing that the life of well-drilling mschime pistons made
by & certain fagtocry with drittle materials was twice as great an ¥
rate nickel ‘ehroms cement ateel and calling to mind many similer fauts
of the past, thought it would be greatly significant in China socialiss
constructioa if this quite important problem in the machine industry
could be solved, Thereupon, he won the support of maamgement and begs
this research, At firast, some persons expressed doubts, and conditio
were rather bad and there were many difficulties, rut they did not be
discouraged. Since there was no testing machine, they themselves dee
signed and built one using scrap material, Thereupon, this research
vas regarded seriously by related leadership, and establishing a !
specialised research organization, systematic research in %he various
fields of atron(th of metal materials was suddenly tegun, :

Bringing Forth the Theory of Hmall-tnergy HMuitiple-Shock uesiat.nuu

Kesearch results of the Jian Chimotung University metal products
strength laboratory showed that under ordinary cireuusinnces, shocks
received by various kinds of uuachine parts occur continucusly and that
the shock energy 1is ordinarily oomparatively lowe u.der sucl circum~
stances, the resistance power to dustruction of meterislc is gencrally
determined by strength, and couparatively little plasticity nud "ahock
toughness" is necessary. Eventually it was shown tuat Iatent atrength
of many high-ctrength materials which had previousiy becn ve.coted by
single=-s::uck experiments with the large-energy pendulum could Le minie
fested 1t they were rationally used,

Tor examplu, rescarch made clear that wherees :revicu~l,, ' ‘~he
temperature tempering had been necessary when machine o %s .re ande
with medium carbon stecl, the teapering temperatv. . couls now “e Lluatl’
reduced, nnd also, whereas previously it had bewr ,;vguired trern tle
carbon cuntent of the core of cement stuel jererallr o lovered to Dvow
0.1 ' 2,18 percent, under conditions ol .lull-anel.v rultt; ‘-,hock,
it ws. more advantageous if the ecarbon contunt were ©ocriaed o ol
o U430 percents They also found that the sualle w3 oilbs Temibuoa
resistance of mrpheric-l sraphite cast iron was vvperior to pede
stecl, providing £ theosretical .ase for wide utu o' npherical [ ia-hite
ca:st iron, In past practice it had becn tiuought Lt low oesrhon stecl
could not be atrenrthened by termpering, but in thei: r1-.enrcn 1% war
shown that low carbton steel could be strengthenad .; fcwjperias ane ede
into low carbon martensite and thkat moreove. it haw uxcellent overall . b
strength properties suitable for mochine wenufacture. Tn ad:c ition, tg:y“
also cvstumatically studied such things ac plasticity, fatijue . trong il
and overload damepe susceptibility of vavious higimstiren, th .;thialn&
and thoroughly dewonstratod tho possidility and rr- Aonurlity of being
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rdle to zanifest letent h of metal reterials. )
¥nere theorstical h results have alreedy h.gun to lw ;
applied in machine industry Pai ion and are producing rudiment.ry :
resulta, The se': sahool, together with the Shenchay retroleva Veohlnesy
Accassovrios Plart, ohanged the matarial and heat-trentwent sethed of
0103 0il xook drill pistonz, and with onethu-spot experinentelicn «its
the hardest rocks of a certein copper oce, useful 1 Te uae iucr rsed bty
frox two to thres times. 4t the Changchun Ko, 1 Au erniile amilacturing
Flant, through cooperntion of sechools with the plani, zaterials and
heat treatment of threc kinds of antomobile parts heve already been
changed and formally entered into production, amd nuong thew, the
»terminal decelerator piniom washer” which wns previously manufactured
with specislly-made excellent no. 45 medium carbon steel plate has
now been changed tn being manmufsciurcd with 16 mangarnece steal chassis
frame cutting scrap, and at the tegsinning of last yoar aore than 3,000
were produced, and by production practice it vas deuonstrated that
quality requirements could be met and that ahout 1€ tons of specially-
nade excellent steel plste could be ecoronizeds Alio, the sivel unap
whici is used in rivetting is a typical part which rv eives & multiple=
shock load, and the same school, in couoveration «4ith the Uian Venicle
Plant, used as raw material outer rings which had teen wastic srticles,
improved the heat-treatment met!od, and reatly incrcused the uoefal

iife cf rivet snaps, In initial rroduct<un exjerizent. 1t Wee . hewn
od D s mve e

with one rivet snap, now 3,200 could te rivietutod,
material was thus reduced to on< ‘enth,
mhese theoretical result. have alresdy Veen s ‘'iec Ly oo ‘}ﬂ
|
|

that whereag previously only 20( rive’: could Ye rove tid oo . ‘1.
Yoot i cunt ol .

production, cducation, and research unit:, ang cevernrl snctusl
have heen solved, Exanmples of this sre that the Lo orr . riv. il
Machirery Collere in cooperatior with t}:: Loyanr R SRRV .
studied strength characteristic: and nestetrertuen® oo 7b o o o 2

cone rod bolts from the point «) view of meltiple~sto.. B AR

procuced a rew method of temperir  wwdium sarbom . tuo’, o N 28

shaping Tool Plant and Shantung i noirecrin, Solls -0 coitac.os - -

search for manufacturing shovel: 1th ordinary acvics o0 7, L

the Peking Fetrnleum Cnllege they wenutactured en i - 20 o7 tlury

holeemrking gun, which had previcucly been wide witl R L
alloy ~un barrel steel, using lcw rcarbonm rarsensite Te."neoo 0o widie R
nary low carbon alloy cteel, sreatly increasing s Tt dito.

™is theoretical rescarck scvtivity st 3ie.. 2 aotur: Liovernity
has also excerciged many pronulsive effect: .o i Gt acation,
sinee 1999 more than 160 succes: .ve rradiuntes gpen o foiny in wetals
and heat treatment in the Machire»y 9:per=iment have orticip %ed in
thig activity and have written rove then 100 readuatsicn tiheue centy
to thirty teachers srecinlizing 'n this 'ave 3succens.vely prrcicipated
in this activity and m% presernt, eside :1rom “le mors than 20 falletime
researchers in the lavoratory, t..lv. inugt-ustorc 7 thi wetel instroecs .
tion lavoratory are engaged her: in . o.ie ie reos [ Tene full- 3;
time and nart-time researcher v lte her writtion several ftens of s
theces,

6999
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RECENT MEW PRODUC?S OF THE CHINESE PHECISION MACHINE INDUSTRY
« BLECTRONIC COMPUTER, ELECTRONIC MICROSCOFE, AND OTHEKS «

[Polloving is a translation of an unsigned article in the
Japansse=language semimonthly publication of the i
fgushin Sha (Asia News Service), Chugoku Sangyo Tsushin
Shashin lPhoton and Peatures on Chinese Indusixy), Noe 55,
Tokyo, 1 November 1965.7

In China at present, & great technical revolution movement ie
being unfolded, mobilising all workers and technicians. This movement
is "being advanced with the objectives of developing new products,
applying as widely as possible nev techniques and latest £cientific
discoveries, and step-by-step semi-mechanization, mpchanization,
seni-gutomation, and sutomation" (New China News Agenoy ‘dispatal,

27 September 19&5), and its scope extends videly from small changes
in work procesces to development of new materisls, nev equipment,

nev technology, and nev work processes, and from changes in individual
design to technical reorgsnization of entire plants,

In this great technical revolution movement, energy has been
especially devoted for the last several years in the Chinese :achino
industry to development of large-sized precision machines, which had
previously been nonexistent, and with the policy of quickly catching
up to the world level, amidst poor technicel resources they are dise
playing the spirit of self-salvation and are striving whole-heartedly.
And, this effort is continuously blossoming and bearing fruite

In considering precision machines, this year alone a large
nunber of precision machines and tools which had not previously bdeen
manufsctured iu China have been succeassfully trisle-mamfactured and
entered into quantity production, inoluding a 24-ctage medium-sized
electronio computer, a large-sised electronic microecope with »
magnifying pover of 200,000 and & resolving powar of 7 angstroms,

a high-precision messuring device vhich can measure rrors of 3
5/100,000 mn., & large-sised X-ray flaw detector for industrial use,
a new-model supersonic thickness measurer, o transistor supa:sonio rail. .

flaw detestor, & mechanical procass-controlled automatic carbon .
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neasuring dcvto'c whioh sanalyzes ocarbon oontent of iron and steely &
trensistor nuolear propelled Sype magnetometer used in prosrecting,
s precision mioro=scale which has & minimum weight sansitivity of
1/1,000.000 gram, & photoelsotrioally controlled automatic nateriel
mixing soele, & traction messuring instrument, & radio sltineter
and radio orientation meter for serial messurements, a high-temperature
water surface metsr used in observation of water surfaces and 0il, .an
electronio elock corrector, a solar telescope, and an electronugnetic
oscillation tester. As s result of inspection, tlese precision
machines and t00ls have all been proved to be of good efficivncy,
and %here are msny which surpass previously imported products and
are not inferior to the internationally advanced levels, Also, such
things as the eleotronic computer and electronic nicroscope were
displayed at the Chinese Economic Construction Exhibition in kumania
(September-October 1965) and the Chinese Measuring Instirumentr
Exhibition in Cairo (September 29 to 4 October 1965), and were
favorably received, For cxample, Minister of Scicntifie kesearch
Tourky and Minister of Education Yusif of the United Arab kepublie
wrote in the record of impressions, "This exhibition shows China's
great advance in the field of manufacture of measurirg instruments.®
Below, we would like to introduce new precision machine and
tool products recently revorted, as reference for becoming acquainted
with pert of China's precision machine industry.

Electronic Computer

A 24-8tage medium-sized analog electronic computer wzs rucently
successfully trial-manufactured at the Tientsin Electronic l:juipment
1

Plant (Ch o Hsinwen, 6 June 1965), As a result of appr.ical

hy the related department; its principal performance confor to

6 :»ndards of the original design and initiation of production :r 8

type model was authorized, Analog electronic eomp tery werc originally
a2 blank spot in China, but following successful trial-men & are at
the Tientsin ¥lectroric Equipment Plant in the sw.iwe- of 10 - of en
analog electronic computer end in 1964 of the FM=8 - ulog clecironic

computer (the performance of this Fli=5 sualog eleciruric zo ruter
reache~ the international level o the same model product u:a it

hac already entered into quan' .ty producti m), u ?'a suge -
sized analog elc:*~on.: comput v IR B Lil.
nanufactured, Thig electr - -

conciaty of sueh celculators a N R ,
squuring macliires, tunction dev (o, e chi -
efficient machines, and it can ~alow’ te Jg-stage ihear o LA
non-linrar differential egquations, and wion operators -ow w v
program and a switch is turned on, in from a few us:conds to - few

minutes solutions are obtained, making calculations wiich couid with
difficulty be coumpleted by several tens of persons in suver:l months,
In addition to being uged as a computing tool, inis compnuter cun te
used for such things as control, decigm, and analysia Y tou to
industry and national defense,
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The Tientsim Electronic Equipment Plant was formed in 1958 from
a combination of about 10 handicraft cooperatives and small rlants
and at first could manufsgture only & fov eleotrical products such as
electric irons, but the asane plant, by means of ardent gelf=-offort
and self-salvation has in the last few yerrs already successfully
trisl-manufactured and produced more than 30 comparatively high-grade
precision products, and has played a great ro'e in £:.11ing ur blanks
in the field .. Chinat's eleotronic memsuring instrurents.

Production of eleotronic computers in China was initiated in July
1956 by a preparatory committe of the Computation yveckr.ology Research
Institute of the Chinese Academy of Sciences, and trisl-nanufacture
was firct at.. ted in the following yewr of 1957, and in 1058, anzloyg
and digitel electronic oot uters were trial-monufactured at some plants,
universities, and researc! ‘nstitutes, and 2lsc, trial-uasafecture +nd
recegrech of numerical value controlled machine tool. was begun by i@
vniversities,

Tn 1958, Shanghai's Electromagnetic Equipment Clant osue
+.inlepanufactured a large-sized analog eloctronic ~u jpuLtel,
in *he sawe year, the firat domestice’ ly-produnzd cuslleciset
electronic computer "81 Digital Eleetronic Tonputor™ woio L
facturede In this emall-sized digital elecironic mompatar nr. o o0
4,000 germeniun diodes and 800 electronic tubes,

The automutic control section of Chinghua Un!
hae also succeeded in trial-manufacture of a his
digital electronic computer which can nake 1C,000
second and an sutomatic seerch-type anglog lect:

Accompany ing succesaful tpinl-mrnufacture of lrcironic Gooonlery
seen above, their sphere o5 application has cradunlly broadeneds
pigital computers have been used in Trina ror the lant several nns
in mrking a lerge quantity of cowpunr'jons end soiving many ororlemne
in design of virious kinds of conutr ction » Way deuign ¢

Y

complicated machiines and clectrical mwehize  roouedg, dn Lind LnrvoyIng,
and Ln reseorch in such things as dyroum. =y Gl pOURI, Py 3l oy
chemistry, astronomy, and biolorys.

wor exam>le, in the field of wor ther forveasting ¢ lerir LC

conputers have been used widely in stort-term weather jumerica, vuine
forecasting . ince the winter cr 1980, “he hishsupved o3

cleectronlie

computer instiolled = the Computatior Tedhr lo Gruh RN ¥
ue =" in conputatio or thls weathn: Lin, . Mien o culocrists
opevate *the corputes on the besis of . uenliilice e thor AN
wouults are obtained in losg thar oL nonre o0 s | FEPURR FE R A TPRINER
resultsy, the weather sityation of Live ent oocotnt L A
within 48 hours, Wleetronic compute-c -0 oy Hoed o Tt
vrends in rainfall and tempevatore Taeooemn oyt ' RN ,

At the shenghat Aotvonomicrl Dooaerys " or o, i (AN .
o measure standard time with tor elact: < A o e
fectured in 1998 by the Huntung Jompnbairon sy oloos I -
stitute, the oalculation spevd hed dncreonut A% Cons ™ ot -

and time reporta have becoun more pecnrwte,  Sluo, o Ly -
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seven angstroms, whioh can bs manufactured in #uly & few technically
advanced ocountyies, -

This lerge-sised electronic microscops was succesufully developed
by the Sha ' Bleatronic Optical Research Institute, and 1t was dee
signed through cooperation of Chinese scientists, technicians, and
workexrs, and was manufactured completely using dozestically-produced
materiala, At a recent all.country conference held in Shanghai,
specialists, professors, and technicians from various cities who
participated expressed great satisfaction with the completion, tluee
prints, and technical data of this new elzctrcnic microscope by means
of severs tests,

Manufacture of an electronic microscope was initiated at the
Shenghai Electronic Optical Research Institute in 1959, and in a
period of three years, it became pnossible to manufacture an electronie
microscope with a resolving power of 30 angstroms, and sutsequently,
after more than two years of endeavor, an electronic microscope with
a resolving power of more than 20 angstrous and a megnifying power of
200,000 was manufactured, and aefter e¢ight months of further ondeavor,
an electronic microscope with a magnifying pove- of 200,000 sni a
resolving power of seven angstroms was successfully warufacturd,
This elestronic miocroscope consists of more than 10,C0U parts, and
new proaucts of modern scientific fields have been introducel, such
as an elecotronic lens, precision machinery, precision retell irgy,
redio electronic engineering, ultrahigh voltage, ani ultrahizsh
vacuun,

As was stated at the outsct, at th+ time of ti- 0ld ¢iina,
even ovdinary optical mieroscopes .- to be imporied, "ut at | esent,
tool nicroscopes, metal microscopes, microscopes ror medical
microscopes for biology, and polarization microscopes are Laruts
end an fafrarcd wicroscope which requires a higa level of tec.rology
iz also nuruiactured,

High-Precision lMeasu 'in, Tu. .co.nt

Lt thie Dairen Parometer o .xy, a higheprecision ue
in: trument used in precision measur monts of items $rocu8se
machine industry is produced in qunr*l'* This was desigm
successfMilly trial-manufacured by p: LOrs and studcnts o
Dairen knginecoring College, and in couafcrazity with air ure
a column o:f cercury, causing it to “u up win. down, it
things &5 precision~processed lineg: dimern _on-, b n
small holec, and airtijniness, 1f s T e
att.chad, = ecan alsc ea.nre “he
T T :

frge-sized Xehay Flaw et cet
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system has an error of less than 2/1000 second, and han resched the
international sadvanced level. .

Electronic computers are aleo used in the field of commodity
transportation. In April 1963, an all-country nitrogenous fertilizer
delivery plan was formulated on the basis of numerical values of
electronic computers, and it was possible to save more than 2,600 toms
of tranported amount above the plan formulated on the basis of ex~
perience,

Research into numerical value controlled machine tools controlled
through use of digital electronic computers haz al.o been advanced
8ince 1958 at Chinghua University, and the principal efficiency of
trial-manufactured products hus reached a quite high level. In related
departments, at the end of 1964, manufacture of product samples cof a
program-oontrolled milling machine and a program-controlled drilling
machine was begun, and preparations for initiation of production are
being advanced. By the appraisal in July of this year of the appraisal
committee formed by 15 units of related leadershiv organs, research
institutea, and plants, it was proved that the control system of the
machine is stable and fully reliable, and that preclsion of mcael
processed items fulfills design requirements,.

Also, automatic conirol equipment, remote control ncasuring
equipment, electronic computers, "S7-1 figurec tubes" which are an
important part of computer-type mcasuring instruments, and iron, chrone,
and aluminum electric resiastance parts used in remota control and
remote measurement, have recently been cuccessfully manufactured,

The "S%-1 figure tube" was successfully trial-manufactured
at the Shanghai Electronic Tube: Plant, and it shows Arabic ni 1werals
from 1 to 0, and when several of the same tubes are placed si~e hy
side, figures of 1, 10, 100,., can be brought forth in the indicator
portion of the computer, and it can be direotly read in figures at the
time of measurement, After strict examination, it was proved that
the sensitivity and aocuracy of this figure-showing tube ere very
high and that moxeover its useful life is longs It has already entered
into small-quantity procduction (New China News Agency, 12 Suptember 1965)e

Next, iron, chrome, end aluminum ¢lectronic resistance parts
were successfully trial-manufactured at the Peking :teel Thread Plant,
and these parts which are thin s=d c n hardly be seen with the naked
eye are used in such precislon equipuent 23 measuring instrussnts,
medioal equipment, and radio communication equipnent, exd accurately
reflect faint motions arnd various wave form: which prople w.:h to
knov, This precision product i:c at present produced in only u very
few countries of the world (New China Nes Agency, 1% September 1965),

kleotronio Microscope

At the time of the old China, even ordinary cptical microscopes
hed to be imported, but after esteblishment of the new China, micro-
800pe engineering developed rapidly, and recently, they have come to
be able to manufacture a large-sized hignh-ef!iiciency electronie .
microsccps with & magnifying power of 200,000 and a resolving power of
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China's fives dosmestioalijnpyoduced large-sised X«xay
detector for Lufmstrial use vas Hiently manufaetured at the TANE
Tool Plant in Likoning Province. This Xeray flav deteotor for 48
dustrial uss oawdetect flavs such as oracks, foreige slonants, &
air holes, in stewl plate of a $hickneas of "My MOTTROLLYy deter~
minin- thoir locatiom an! sisze, The quality situatiop inside of mage
nesium, aluminum, and other light metals as well w;%u, ruvber,
and other non-metallic materials, can be olearly imspedted with this
machine, .
Neretofore, the grester part of China's flav detectors for
ipdustrial use have been imported, During the last few years, China
has begun production of several X-ray flav detectors for industrisl
use, but the number of models was small, the’: penetration ocapabilisy.
velatively low, their continuous period of u.: short, and tLey could
not fulfill production requirements.

This X-ray flaw detector for industrial use which wce recently
sucgesafully i.lalemenufactured has high voltage, large electric
curreat, the depth of penetration is three times greater than
Xe~ray flaw detectors previously produced domestically fer industrial
use, and sinuce the length of time it can be continuously used has
increased five times, its aphere of application haes been expanded
and it pas come to more excellently fill needs of industrial sectors
such as aviation, machinery, electricity, the chemical incustry, and X
plastics and food products. As a result of strict inspection by specials:
ists, it was recognized that efficiency of penetratiorn, sensitivity, 4
and the full-load continuous operation condition of this X-ray flav
detector for industrial use, as well as acut.neas of the various
control mechanisms, all meet standards of design requirements (Few
China News Agency, 21 septamber 1965).

supersonic Thickness Me~::.rer

A new-model thickness measurer created Ly Chinese¢ technicians
recently entered into qrantity production at the 3hanghai Chungyusn
Electrical Machinery Plant. This thickness measurer which is called
s supersonic pulse-type transistor thickness measurer can accurately
measure the degree of corrosion as well as excess thickness of such
things as various kinds of metal clabs, pipe, boilers, and high=-pressure
containers while im use, and is convenient for disnocenbled reopaise
This precision measuring device is necessary in all irndustrial broueras
auch as shipbuilding, avietion, petroleum, and chenicels =¥y scinndifie
inspection, it was determined that its structure ao well az performence
were both very advanced, and it i3 used at prescnt in such branchey
as ship repair and the petroleum and chemical indusiries, |ud is
producing very good results, This thicknes:s measuver is ornly eltout
the size of an ordinary aluminum lunch box, and wi.t one slort cable
attached, the total weight is only l.6 kilogreams, ‘'he measuring device
is carried in one hand, and in onc hand is held at one end of the ‘able
whet is celled a switchboard, which is a metal capsile the size of 8
thumb, en® when the steel plate of the saip's hull uder repeir iu
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1ightly passed over, the indicator of the measuring devios immediate
shows on the graduated scale the thiokness of the steel plate at that’
place, When only a few individual looations of the steel plate sre
passed over vith this measuring devigs, the ntatus of corrosion of ¢
steel plate during navigation as vell as whaether there iy any necessiy,
for replacing it, ocan be quickly determined., JIts seicitivity can sven
measure small holes and foreign elements in stecl paterial, In mainte .
enance and repair of ships, it is necessary to measure the thichkness
of many structural items, and in the past, thickness of strel plato
was measured by making & hole in the ship's hull, welding the nole
closed after measurement, In measurement of 5,000-ton ships, from 500
to 1,000 holes had to be made, and the expense voached many thoussnds
of yuan, Not only was labor and expense involved, but the time for
the ship was long, ani it also affected the life of the stecl plate

of the ship's hull, If thic thickness measurer, w.ich utilizes a
semi-conductor, is used, su-bh [roblems are solved (Mew China News [gencyy
26 October 1964, 26 April 1965). -

supersonic Rail Flaw Detector

At the Shant'ou Supersonic klectronic Bquipmert Pleat in
Kwangtung Province, the CTS«4 meucl rail air-pressure wolding dupere
sonic flavw detector is being pruduced in snall quantity. ™his measuring
instrument seeks out and mensures flaws in rall air-pressure walding,
and its frequency is higher and sensitivity Letter Lhnr Jralaary
surersonic flaw detectors which are manufgctured in “hunee Juing o
frequency of 2,5 megacycles, it can scek out anéd weasure flaws of
more then 0,3 mm. at a depth of 200 nm., wheress crineyy 1w detectors
can only seek out and measvre flaws of more then 1 rm, at & tuvptl of
200 mm. The Shant'ou Supersonic Zlectronic Hguipuwen 1'ian. iz n
small plant with only about 100 employees, but in tiw Dast tw0 Years,
it has successfully trial-nanuifactured new productz not procuacad very
rmuch at other plants in China, such a5 supersonic diergnowus instrumentd,
supersonic head and brain diagnoris instruments, =-* sunersonds rlaw
detectors, This new rail air-prespure welding s. 7o vucnic DTew detector
became neceusary as the railroad branch adopied new Lecia 2oy, snd
it was auccessfully trial-manufact.ed havirg busn ciuisaioned by
the Railrosd Depertment (New Chine News Agercy, ¢l wepluioer 1965)e

Also, the Wnhcn Electronic deasuring Instruments Flent recently
de:igned & handy transistor supers-nic rail flaw u.tector. This
measuring instrument has a weight of only four kilorrama, and its
volume i3 also small, and whe: operating, it is not necensary to E
esv:_ .t on the back, it being convenient o carry, nad the performanoe
of the neasuring instrument is quite good wnd it cen investigute not
only longitudinal flaws inside the rail, bul alro leteral ones (Je
Jiupro, 27 August 1765), ’ (Jenain

¥recigion 'icro-rale

A precision microe-scelc riich hau A minimur welont oenzitivity
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of 1/1,000,000.gram and & maximum veight oapacity of § crems wis
recently manufastured at the Shanghai Soales Plant. The weighte

of this precision micro-scmle are smaller than a cryctal o: white
sugar, Its sensitivity is very keen, and when a person brings his
hand near, the change in waight of an objeat produced ty the person's
body temperature can ba felt Ly the soale, Thus, the soalc ir nlaced
in & room with constant temperature, end isolated equipmant is attaciied
cr. the ouiside, The item tc be weigh»d and the weights uced are hoth
fent in through two windows Ly means of a revolving tray of the secale,
The window is always closed, ani the opening and shutting {c done
cornletely £ @ the outside,

This »rocision microescale is used in measurczcrt of firute
clase weights in state weight measurement inspecticn organs, sand it
is also necessary when measuring mess of matter inm laboratories and
testerooms in scientific research units and universit ¢s and speciale
ized salools,

The Shanghai Scales Plant in 1960 manufactured a mic ‘o-acale
with & veight sensitivity of 1/200,000 gram, and subsequently at the
beginning of 1963, unilertook the task of triasle-manufacturing a pre=-
cision micrn-scale with a weight scnsitivity of l/leO0,000 gram,
and at the end of 1964 it was successfully tricl-manufactured,
According to relat.d data, in foreign countries, copper and aluminum
are used as material for weight levers, but the design pervonnel of
the same plant havejnade levers using a wore ideal material, The weight
of this materiasl is comparatively light, its mochanical strength high,
and the effect of heat is comparatively small, Wien che manufactured
article woighs matter, the error is one graduation (1/1,000,000 gram),
and this index attains a quite advainced laevel internationaliy (New
China Yews Agency, 17 October 1965).

The same kind of precision micro-scele is also being manue
factured at Peking,

In addition, as related to scales, the Shanghsi Tungfang scales
Plant has this year successfully manufactured 13 kinds of high-grade
scales, These scales are all urgently needed in Chinese industry and
agriculture and in communication and transportation urdurtaiings,
and included in them are important new products manufsctured for the
first time in China, Among these new products are measurin- instrue
ments for tensile strength, traction strength, and pres:ure, for
example, the "“chain strength measurer" amd the "traction s.rength
measurer,” and thesc are used in measuring the tractive strength of
airplanes, trains, automohiles, ships, and tractors., In adaition,
there are various kinds of scales for specialized use, Por example,
the “photoelectric controlled automatic mrterial mixing scale" is
used in large-sized automated enterprises, and it can autonstically
feed, weigh, and select materials, and since it is photoelectrically
controlled, workers can operate it from afar (Mew China News Lgency,
20 October 1965),

The Shanghai Dynamometer Plant this year manufactured three
kinds of high-precision, large weight stardard gcales with = loading
capacity of 1, §, and 20 kilc.rame, These standard scales are pree
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cision scales necessary in induetriel and mining enterprises, :
scientific research branches, and in laboratories of universities and
specialized sehools, and thel: graduated values are respectively

0.5 BEey 205 MEe, and 10 mg., their precision at full scale all being
1/2,000,000 (New China News Agency, 16 April 1965).

New-Model Carbon Measuring Device

A mechanical prooess controlled =utomatio oarbon measuring
device which can quickly amd accurately analyse the amount of carbon
in such materials as various kxinds of steel, pig irom, and cast iroem,
Haw Lot wooafully trial-manufactured at the Shenyang No. 1 Machire
Tool Plante n:id that this ocarbon measuring device has & structure
which is advanced over inported carbon measuring devicee, and alao
that its efficicncy is suleTicr, In chemical) analyses with this, the
test piece is put in a tube furnace and oxidized, and then 1t is only
necessary to turn on a switch, and the machine automatically conducts
the chemical examinatiom in a processing manner, and in a mere three
minutes, the rcsults of the examination are automaticelly and accuretely
shown on the graduated scale of the carbon measuring device (New China
News Agency, 13 September 1965).

New-Model Magnetometer

The Peking Geologiocal Equipment plant recently manutactured &
transistor nuclear propelled type magnetometer for use in pros;uectinge
On the basis of experimentel ure in field inveatigstions, its discern=
ment capability is much better than that of foreign procuctu of the
same kind, and moreover, its volume is small and its weight lirht,
and geological survey personnel report that it hac been demonctiated
to be very suitable for investisating mincral deponits of weak Lnpnetise
in hilly and mountainous regiona, and gnall=~quantity productior i it
has already bepun (New China News Agency, 21 e, cuber 196%).

1 odel 62A Golar Telcscope

mhe model 67A sular telescope wicd for study of physniza!l
phenoe 'a of the sun has been succestlul.y trigl-manafac: tud v
cooprration of the chinese ‘cudemy of .ciencchy, the .hat: aal ooientufie
Instromerntn Plant, the Yanking astronnomical Tnstrumentia Plout, e weal
a, relatedt anitse This model 62A solar tulescope 1n un Ratrai {enl
optical i-chine which has photoelectric induction gemi-nutoant ol
controlled equipnent, When a high disperaion end diffraction (.2 troee
spectroscope in attached to the teles:ops, the speetrum of the .o oan
e stud.~d with vhotogra,hs or optianl mulliodi, srd phy. tenl proooonren
of coler snrfase aotivity, for exanple explosion of Tlaveu. enn
inventigpated, The jrocision and pentitivity ot thdsoodlas t S eve
quite ipgh, and when (t fu turnad to the limit pomation, ot
eguipment on the machine autou.tically cubta UV LN e o
ets off an elarm, In adaition to tne faecl thnob Sbeoenicitrn iy oot
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spectrun photography oan be manually oontrolled, is oan also be con~
trolled by automatioc timing, This solar telescope has slreuvdy beecn
delivered to the Peking Astronomical Observatory and {5 being tested
(New Chins News Agency, 7 April 1965).

Bleotronic Clock Corrector

The Nanking Tguchinshan Clock Plant in 1964 successfully trisle
manufactured an eleotronic clock corrector ~na this yesr bagan sralle
quantity production and is advanoing preparation for sunplying it to
clock plants, ocientiflc research units, and universities and special=
ized schools, When mcasuring with this corrector, it is learned
whether or not the running of the clock is normal in only one or two
minutes. When using thir eleutronic clock corrector and comparing
a standard frequency of very high precision with the frequancy of the
clock (striking of seconds), the operational atatus of the clock i
r..tomatically recorded by dots on papers sSubsequently, when the in-
clination of the recorded line is reflected on a nunber reading penel,
the momentary error and night and day error of the clock are innediately
read, This electronic clock corrector can correct the momentary error
and night and day error of various kinds of clock equipment, Previously,
it was not possible to manufacture the electronic clock corrector in
China, and comparatively few had been imported (Jenmin Jihpao, 6 June 1965).

High-Temperature Water Surface lleter

A high-temperature water surface meter which could not previcusly
be manufactured in China has been successfully manufactured st the Taijyuam
Chungyuan Glass Plant, This is also called e fluid surface -inss plate,
and it cen withstand the high temperature of 400 degrees centigrade
and is used in observing water surfaces and oil in industrisl Lrenches
such as petroleum, chemiocal, ond electric power, and in comn.nication
and transportation branches, and quantity production hss ~lrvady vegun

and it has begun to be supplied to many regions in the country (licw China
News Agency, 19 August 1965),

#ood Provisions iloisture Mensuring Device

A portable meesuring device used for measuring moisture ¢ty food
provisions has been successfully trial-manufactured by the Vuhan Telegraph
Plant, This is called an electric capacity type food proviiions molsture
measuring device, and is a measuring device which cannot bt lacki-~ in
food provisions purchasi.g, storage, and processing branches, 2nma it hasy
many point: which are superior a: ~ompared with the herototore widely
used in Chira elegtric resiatarc e o rrovisions molvunTe avasuring
duvices Tha* iu to say, 1tu vol. W il %, snd
it i convendent to carry, and ol Con e X b
batteries AS A DOW I Source, it crc ol G P A S
tricity 33 not supplied., The oper-tion . wilso very . N PR
frnod device i: pressed into the cuate e r:d Zhe pow. o Ooir™ Su o Gledy
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the correct moisture content is learned from the metex necdle (New
China News Agency, 24 September 1965).

Measuring Instruments for Paper-Making Plants

Paper thickness meters, tearing strength measuring deviceus,
paper air permeability measuring devices, and paper pulp rupturabili?y
measuring devices, which are considered urgently necessary in neacuring
qualit; > "roducte in the paper-making industry, and especially in
medium and small-sized paper-making plante, have been succesefully
trial-manufactured at e Changch'un Non-Metellic Materials Testing
Equi, ment T'lant, As u result of inapection, thesc four measuring
instrumcnts conformed to design requirements nud the performance wad
comparatively good, and small-quantity productioun has begun (lew China
News Agency, 21 July 1965). ¥

Electromagnetic Oscillation Terte.

A weasuring device used in weasurcment tests of the oscillation
resistance capacity of various kinds of muchines, electriocnl nmachincry
prornucts, parts, measuring instruments, and meter. -- the el ctro-
megnetic oscillation tester, was successfully trial-manufactu-ed 2t
the Suchou Testing Equipment Plant and hag alreedy entered into
gquantity production, Domestically-produced materials werd SR rUTe
pletely in this 2lectromagnetic oscillation te ter,

Hadio Altimeter and Radio Orientation HMeter

The Chinese Academy of lclences Surveyins wnu Geoph Licn
Research Tustitute has manufactured a radio altimcter used 1n aerial
surveying and a radio orientation meter which ¢eternines the rocition
o airvlanes and ships, The performance of thest two .oaoiwine devices
is good, and they are not affected by poor vision or we.n. ;
complexity of topography. In aerial photdgraphy, .and
altitude and obje.t positions which are simultonesenls
these two measu g devices can te autoreticel.y v “vrceq
News Agency, 1 ...gust 1965),

Titanium Hiffusion Purp

A titanium vaporization punp {[titaniam AFTrioaor o
was trialemanufactred with the cocperation of trn. 7 .neew
Soiences Suientific Instruments Plunt and the ch.. :
t2legraph end electronic departments, is impor.. ... - cot
large-sized e’ectronic tube which makes high vacrorno, v
a vacuum of up to 1077 niig, amd the severa . which hooo ot
trielemanufactured have already bemta mo Lo v
will soon ue conducted (inangming inpuo,
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Bearing Measuring Devioce

China's first bearing measuring instruments pl.ni -< the Yental
Bearing Equipmermt Plent, was formerly the Yentail leasuring Instrument.
and Cutting Tools Plant, and could only manufacture such preduct: us
drills and dies, but with the policy of selfesalvatior it developed

from small to large and hes until ncw manufactured r e than 40 Lkinde

of bearing measuring devices or verious uses, supplying tues to

various bearing plants and related tranches in the co n:ry, end hes
played a great role in promoting development of Chinsc's bearing industry
(New China News Agency, 19 Septembrr 1965).

Also, in the manufaocture of such things us high-grade precision
machine measuring devices an® wiist watches, various nicro-drills are
necessary, and China has hereto.'ore depended on iuportation ot these,
but kEngineer Chu Fu-lin, a worker at the Shanghai Tool Flant, in order
to meet demands of development of China's precision mcchine &nd measuring
devices industry, and overcoming various difficulties in coo cration
with other workers under a very crude situation of equipment conditions,
successfully trial-manufactured various kinds of micro-crills one after
the other, and at present, quantity production of these drills is be=-
coming possible in the same planttrs small-sized eutting tool depertment
(New thina News Agency, 16 June 1965),
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